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Belden 


An ever-increasing num- 


ber of insulations for an 
ever-increasing number of 
electrical and electronic 
products puts growing 
emphasis on specialized 
wires engineered for the 
eae job. Your engineered 


° Celenamel product merits Belden 
® Nyliclad 


* Beldenamel engineered wire. 
® Textile Covered 


e Formvar 
e Alkanvar 
e Formbond 
e Beldbond 
e Beldgrip 
Squares & 
Rectangulars 


MAGNET WIRE by 


WIREMAKER FOR INDUSTRY 
SINCE 1902 
CHICAGO 


Magnet Wire + Lead Wire « Power Supply Cords, Cord Sets and Portable Cord « Aircraft Wires 
Welding Cable « Electrical Household Cords « Electronic Wires * Automotive Wire and Cable 
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NOW A 


[NEW] DEPARTURE 
IN PILLOW BLOCKS 


@ Clean, rigid, compact design. 
@ Free of any lubricating fixtures. 


@ New Departure ball bearings sealed 
and lubricated-for-life. 


Pillow Blocks easily mounted with- 
out special tools. 


Only high capacity precision ball 
bearings used. 


Accommodates any misalignment. 
@ 31 shaft sizes, /2” through 274.’. 
@ Interchangeable with most makes. 


GREASE SEALED IN ee 
DIRT SEALED OUT 

with 
FAMOUS SBN 


ON GUARD 
AGAINST DIRT 


FL 


New Departure Pillow Blocks em- 
ploy the performance-proved New 
Departure Type AE Adapter ball 
bearings with spherical O.D. for | : . : 
alignability and steel-reinforced “a The bearings ies easily applied to the 
Sentri-Seals for long life protection AD shafting and — positively locked - 
against dirt or grease leakage. i position with an eccentric cam locking 
f collar and set screw. 
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BALL BEARINGS MAKE GOOD PRODUCTS BETTER 


NEW DEPARTURE e DIVISION OF GENERAL MOTORS e@ BRISTOL, CONN; 
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Seeburg Select-O-Matic uses BODINE MOTORS 
because...“‘THEY RUN QUIETLY, 
PROVIDE UNINTERRUPTED SERVICE” 


Bodine Type K-4 motor 


This small powerful Bodine induction motor drives the record 


changing mechanism irntable of the Seeburg 100 and 200 
Select-O-Matic phonographs. Compact size (height and width 
2%"), constant speed, quiet operati 
light weight and mounting arrangements make the K-4 
particularly well suited for use in 


n, no radio interference, 


ffice machines, movie pro 


jectors, 1 equipment. 


Here's a typical Bodine-motor-powered Seeburg automatic phono 
graph. It's coin operated and permits the selection of either 
side of 100 records. A dual credit system enables separate pay 
rates to apply to the standard records and the extended play 
records. Seeburg automatic phonographs have successfully 
withstood life tests of over one million selections. 


Inside view of the Seeburg record changing mechanism showing 
the vertically mounted Bodine Type KCI-42 motor. The 1/100 HP, 
1600 rpm induction motor used in the Select-O-Matic positions 
the carriage, extracts the record from the magazine, plays it, 
and then replaces it. This sleeve bearing Bodine motor operates 
so quietly that no vibration is transmitted to the pickup head 


Mr. M. W. Kenney, 
Director of Engineering, 

J. P. Seeburg, a Division 
of Fort Pitt Industries, Inc., 
tells why his organization 
uses Bodine Motors .. . 


"The Select-—O-Matic mechanism 
requires a motor that is quiet in 
operation and free from vibration; 
it must have high starting torque, 
fast reversal characteristics, 
uniform speed—versus-voltage, and 
very low stray magnetic field. 

In addition, the motor must give 
many years of uninterrupted service 
in the field. Bodine motors have 
satisfied all of these requirements 
for many years." 


Be sure your motor is as good as your product. For information con- 
tact Bodine Electric Company, 2256 West Ohio St., Chicago 12, Ill. 


BODINE 


fractional VA 
ae) le 


MOTORS 


.-- the power behind the leading products 


Bodine manufactures fractional horsepower electric motors for: 


adding machines, letter openers, sanders, vending machines, 
exhaust fans, duplicating machines, hand dryers, portable tools, 
sound recorders, air conditioners, check protectors, 

respirators, voltage regulators, X-ray timers, traffic signal timers, 
stirrers, calculating machines, envelope sealers, and for 

many other applications. 
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in This issue 


integrated Materials, Processes, 
Components. Technical meetings 
and symposia in the field of electrical 
insulation and dielectrics are not only 
increasing in number and frequency, 
but are widening their scope. One 
fact is clear: An electrical insulation 
meeting has long ceased to be a rela- 
tively simple affair devoted essentially 
to basic materials. It cannot disasso- 
ciate itself from component design 
and related processes, both laboratory 
and production. The recent 1957 sym- 
posium of the Electric Insulation Di- 
vision of the Electrochemical Society 
was an excellent demonstration of 
this fact. The program covered re- 
search developments in such widely 
diverse fields as fluorinated dielectrics 
and metal-fiber paper; a panel dis- 
cussion on the controversial elements 
of the 500-C capacitor; problems in 
thermal evaluation; statistical studies 
in insulation life; and design of pre- 
fabricated circuits. For a staff on-the- 
spot review of this symposium turn 
to page 90. 


Permanent 
Direct-current 


Ceramic 
Motors. 
the permanent-magnet type got a big 


Magnet 
motors of 


boost when high-energy magnetic ma- 
terials like the Alnicos came on the 
market some years ago. Most such 
motor designs, particularly in the 
miniature and subminiature sizes, 
have been based on the energy-prod- 
uct curves of such materials. Within 
recent years, non-metallic magnetic 
materials in the form of ferrites have 
appeared on the scene and in non- 
oriented forms have been applied in 
electronic circuit parts. Later oriented 
ceramic materials (metallic oxides) 
were developed. Their low flux den- 
sity compared with the Alnicos create 
certain considerations but 
they show possibilities for d-c motors 
above 1/10 hp. Indian Steel Products 
Company has made some experi- 
mental pole pieces of its Indox I 
and Indox V and built motors with 


them. For the first time, design engi- 


design 


4 


neer G. R. Hennig has provided 
motor design parameters based on 
the properties of these new materials. 
If you are a specialty motor designer, 
you will want to add this article to 
your data file. See page 100. 


Static-Control Elements. Westing- 
house took the occasion of its 21st 
annual Machine Tool Electrification 
Forum, held at Buffalo in April, to 
announce some improved and some 
entirely new elements in its Cypak 
static control system, first introduced 
at the 19th annual Forum in 1955. A 
new output magnetic amplifier has 
been designed to handle tough actu- 
ator loads like solenoid valves. Addi- 
tional functions can be performed by 
a half-shift register module. An added 
starter to the English logic circuits 
is a transistor NOR element. In vari- 
ous combinations universal NOR ele- 
ments can perform AND, OR or NOT 
functions. Another new device with 
switching possibilities is a semicon- 
ductor element called a Dynistor 
diode. At the same meeting, high- 
lighted beginning on page 106, West- 
inghouse also introduced its new d-c 
motor and generator line, rated Class 
B in accordance with the newly 
adopted NEMA standards, but using 
essentially Class H insulation mate- 
rials. By the way did you ever hear 
of “Teleological Control”—which by 
trial and error seeks an optimum 
goal? Westinghouse let the machine 
tool EE’s have an “ask-me-no-ques- 
tions” look at a prototype. 


High-Temperature Transformer 
Design. Reader response to a No- 
vember 1955 article by Irving Remis, 
“Simplified Design of High-Tempera- 
ture Transformers” has prompted an 
extension and modification of his 
generalized transformer design pro- 
cedure to encompass special types 
such as current limiting transformers, 
transformers with unbalanced d-c 
magnetization, current limiting trans- 
formers with unbalanced magnetiza- 


tion, and vibrator transformers. Spe- 
cific step-by-step design procedure 
for the first type is presented begin- 
ning on page 116 of this issue. The 
other types will be covered in Part 2 
of the article next month. The pro- 
cedures take into account any tem- 
perature rise and can be used freely 
for high-temperature designs or the 
more conventional types. Although 
the procedures were developed with 
an objective of 200 C maximum op- 
erating temperature, it is believed 
that the methods will apply to 350 C 
or possibly even 500 C, 


Transistor Computer Circuits. 
Transistors as switching elements are 
finding increasing acceptance in com- 
mercial and military computers. They 
are especially suitable for use in add- 
ing registers and associated read-in 
circuits. An adder, read-in gate, and 
a simplified delay line are described 
in an article on page 113 by two Con- 
vair Astronautics engineers. 


Appearance Specifications. The 
availability of specifications and 
standard control methods for the ap- 
pearance of materials may be news to 
many design engineers. But work in 
this area has been underway for a 
number of years, most of it centered 
in the ASA, ASTM and the Inter- 
Society Color Council. The current 
upsurge in the use of color and com- 
posite housings materials, not only in 
domestic appliances but also in in- 
dustrial machinery and commercial 
equipment, has brought the subject 
into sharper focus. Elements of color, 
gloss and texture in external surfaces 
and parts can be either positive or 
negative factors in the appearance of 
the finished product, also may involve 
functional considerations. Appear- 
ance factors of materials such as 
plastics, ceramics, steel, nonferrous 
metals, electroplated surfaces and pro- 
tective finishes can be effectively sub- 
jected to specification and to produc- 
tion control. A “how-to” discussion 
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by W. J. Kiernan, Bell Telephone 


Laboratories starts on page 126. 


Designing Static Control Circuits. 
When Westinghouse first announced 
their packaged static control system 
called Cypak, their marketing policy 
was to furnish only complete control 
panels designed and built by Westing- 
house. When the bars came down and 
Westinghouse started selling Cypak 
logic elements as components, Baker 
Brothers Inc. of Toledo became one 
of the first original equipment manu- 
facturers to design and build their 
own static control panels. Their first 
application was to an automatic plas- 
tics molding press. Associate Editor 
Bill Arrott went out to get the design 
details for a case-history staff report. 
But he also brought back a pile of 
worksheets that Bob Crayford, Baker 
chief electronics engineer, made up in 
the course of designing a Cypak- 
controlled automatic comb/loader ac- 
cessory for their press line. So instead 
we're reporting the case history of a 
case history, using Crayford’s notes 
to try to document the sometimes 
elusive mental processes by which a 
designer arrives at a final circuit. In 
this case he used Boolean algebra. 
See page 130. 


Subminiature Coaxials. Applica- 
tion for subminiature coaxial cables 
in a wide range of electronic appara- 
tus and equipment has grown steadily. 
The inherent design problems of 
miniaturization, high temperature, 
and high power levels require the de- 
signer to have an accurate knowledge 
of power rating values of the cables 
under various 
quency, 


conditions of  fre- 
temperature and altitude. 
Such data on polyethylene and fluoro- 
carbon dielectric coaxials have been 
investigated by Amphenol Electronics 
Corporation and are presented in an 
article by G. J. Mares and N. J. 
Sladek in this issue. Among other 
indications is that Teflon cables have 
the ability to handle approximately 
four times more power than equiva- 
lent-size polyethylene cables. Also 


provided are data on a series of sub- 


miniature connector systems devel- 
oped specifically for use with these 
cables. Turn to page 140. 


Dual Circuit Electronic Controls. 
Despite improved technology in elec- 
tron tube manufacture and resulting 
increase in reliability, some design 
engineers and operating men still 
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Manufacturing 


Those of our readers who have read 


our recent “Capsule Calculus” article 


(and there are many!) should have 


little difficulty in 


interpreting 
cover composition. It symbolizes 


the 


a 


design objective in the form of a cir- 

cuit and the integration of basic materials (such as insulation), 
passive and active components, and the associated processes, to 
arrive at the finished product. The circuit shown here is that of 
a multipurpose amplifier; the end product is a static error com- 
pensator. A credit line to Autonetics, a Division of North American 
Aviation, Inc., for these cover elements! 


feel that for critical drives on non- 
stop process equipment like paper 
making machines, control systems 
should avoid tubes. One answer to 
the reliability problem and assur- 
ance to machine designer and user is 
the use of parallel dual circuits. Re- 
liance Electric has followed this plan 
in the design of a motor speed regu- 
lator for such critical applications. 
Besides paralleling thyratron tube 
circuits for trouble-free operation of 
motors, unitized construction of func- 
tional control units has been adopted, 
made through AN 
connectors for quick testing of all 
tubes without their removal from the 
equipment. Beginning on page 144 
J. J. Dailey, Jr. of Reliance’s Control 
Engineering Department describes 
the circuit principles employed in 
such a dual-circuit regulator, and 
the test unit that goes with it. 


and provision 


Automatic Control Systems. This 
is a broad subject with many ramifi- 
cations. It cuts across every field of 
engineering — electrical, mechanical, 
even civil. Because automatic control 
means different things to different en- 
gineers it has been difficult to obtain 
agreement even on terminology and 
letter symbols. To resolve that prob- 
lem ASA Sectional Committee Y10 
on Letter Symbols for Automatic 
Control was set up over thirty years 
ago, but only recently did a subcom- 
mittee of Y10 produce a tentative 
draft of standard symbols and termi- 
nology for feedback control systems. 
In the meantime other technical so- 
cieties, like the AIEE, are working 


independently on related phases of 
the problem, specifically classification 
of feedback control components. In 
order to clarify the picture, the ed- 
itors sought comments from the of- 
ficers of three of the committees 
involved and from their replies have 
prepared a progress report beginning 
on page 149. Main point of agree- 
ment is a feedback control block dia- 
gram. 


Coming Up 

Slated for August are several articles 
of interest to the designer of com- 
plex control systems. What with the 
high degree of interest in logie 
analysis of complex circuits, an 
IBM engineer will discuss analytical- 
ly the simplification of relay-tree 
circuits . From Canadian West- 
inghouse comes a story on linear 
positioning transducers and their 
use in digital control systems ... A 
Warner & Swasey EE describes how 
a machine tool control panel can 
be tested automatically. A-C genera- 
tor regulation will be considered. 
Design data on high-temperature 
electronic transformers presented 
in tabular form in July will be com- 
pleted in August and you may have 
a reprint for your files—comes from 
the U.S. Army Signal Labora- 
tories at Fort Monmouth. Measure- 
ment of temperature coefficient 
of resistors will be covered. Among 
materials aspects, silicone insula- 
tion of motors will be discussed 
and thermal insulation. Produc- 
tion testing of servomechanisms 
is also on the August schedule. 





Research 
Horizons 


New Ferroelectric 
Crystal Grown 


Identified as triglycine sulphate. a 
new chemically stable ferroelectric 
material, discovered at the Bell Tele 
phone Laboratories, has a rectangular 
voltage hysteresis and other desirable 
characteristics for use in memory de- 
vices and in switching circuits. Com- 
pared to barium titanate. it has a much 
lower coercive field (220 volts/cm), 
thus allowing switching with a lower 
voltage. Its polarization results in a 
lower output pulse when switched, but 
pulse size can be increased by enlarg- 
ing the area of switching electrodes. 
Switching times of the order of 1 to 2 
microsec are said to be easily attained. 
Required switching power is small: 
can be accomplished with about 20 
volts. 

Mechanical strength is adequate to 
allow handling in thin sheets. Large 
single crystals can be grown quite 
easily. Each crystal provides a number 
of large-area slices. Again compared to 


barium titanate, repeated switching 
does not cause any fatigue. 

Although the ferroelectric properties 
are lost if triglycine sulphate is heated 
beyond its Curie point about 47 C, the 
properties are retained in full when 
the material is cooled. The Curie point 
can be raised to 60 C by replacing 
some of the hydrogen atoms in the 
a simple ac- 
complishment according to BTL. sci- 


structure with deuterium 
entists, when the crystal is grown. 


Super-Hard Crystalline 
Glass Material 


New class of basic super-hard glass 
trademarked “Pyroceram” 
by Corning Glass Works, is described 
as harder than 
lighter than aluminum, and 9 times 


materials, 


high-carbon _ steel. 
stronger than plate glass. Application 


possibilities are far-reaching. Some 
400 different compositions have already 
melted at the 


Corning research laboratories. Four are 


been experimentally 
in pilot run at present. First commer- 


Ferrite Research at BTL: 
Block of ferrite in alun- 
dun tray being moved 
into firing furnace by 
BTL scientist, L. G. Van- 
Uitert, working on mate- 
rials with properties par- 
ticularly desirable for 
microwave use. New fer- 
rite materials being in- 
vestigated are essentially 
magnesium, manganese, 
aluminum ferrites — or 
nickel manganese ferrite 
with small amount of cop- 
per to replace some of 
the magnesium or nick- 
el. Desirable properties 
for microwave use in- 
clude controllable  satu- 
ration magnetization, low 
dielectric loss and a high 
degree of reproductivity. 


cial use will be for guided missile 
radomes. 

Outstanding characteristic is prob- 
ably flexibility in forming large or 
complex shapes by any known glass- 
forming techniques. Certain types are 
adaptable to investment-casting tech- 
niques for design of complex, close- 
tolerance parts. 


Radioisotopes in 
Product Control 


Production line trouble from poor 
solder joints in electronic assemblies 
may be a thing of the past by the use 
of a radioactive solder. As suggested 
by Dr. Manoy, Atomic 
Energy Commission, a small amount of 


a radioactive iodine or other isotope 


George G. 


could be added to the rosin core in a 
rosin-core solder and a_ continuously 
operating Geiger counter monitor on 
the production line would be used to 
reveal any discontinuity that may re- 
sult in poorly soldered joints. 

Process and production controls are 
expected to give the next big push to 
the application of radioisotopes. As a 
corollary to such developments there 
will be a need for the design and 
development of a complete line of new 
types of low-level counting devices. 


Linear Accelerator Designed 
for Radiographic Testing 


Compact, 9-ft overall length, 5 million- 
electron-volt linear accelerator has been 
designed by the Mullard Research Lab- 
oratories in England specifically for 
industrial applications. 
The accelerator is being installed in a 
British Ministry of Supply research es- 
tablishment. Advantages claimed: more 


radiographic 


X-ray output and greater energy than 
are provided by Van der Graaf ma- 
chines, resonant transformers, and cas- 
cade generators. Performance of the 
accelerator is also said to compare 
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The performance and the name are 
the same around the world 


Turbine-manufacturer and turbine-user reports show that 

Shell Turbo Oil is outstanding in stability, rust-protection and 

in anti-wear qualities. In addition, this oil now has special 

properties that permit the use of more highly loaded gears for 
MACHINERY MANUFACTURERS: Your cus- 


shi ropulsion and industrial applications. 
tomers abroad will receive the same dependa- P prop . : oy 


ble Shell Turbo Oil that your domestic customers Make Shell Turbo Oil your standard recommendation. 
enjoy. And this same uniformity applies to 


; : For complete information write Shell Oil Company, 
SHELL TELLUS OIL lubricant and control fluid 50 West 50th St.. New York 20. N. Y.. or 100 Bush 
for complex hydraulic systems ’ ’ ‘ 


, 5 Street, San Francisco 6, California. 
SHELL ALVANIA GREASE multi-purpose indus- 
trial grease, and a complete line of other 


“toons SHELL TURBO OIL 
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RESEARCH HORIZONS 


favorably to such multi-curie radio- 
isotope sources as Cobalt 60. 

High degree of mobility has been 
achieved as a result of the compactness 
of the accelerator. It can be tilted from 
vertical to horizontal; can turn later- 
ally through 180 deg; can be raised or 
lowered by 8 ft; is mounted on an 
overhead rail for free transverse and 
longitudinal movement. The X-ray head 
rotates freely. 

The Mullard accelerator has been 
designed for extremely good definition. 
Despite the high energy and the large 
output of over 500 roentgens per min- 
ute at 1 meter, diameter of the electron 
beam when it strikes the target is only 
2 mm. 


Transistorized 
Battery Charger 


Exhibited recently in England by the 
Signals Research and Development 
Establishment, Ministry of Supply, a 
transistorized constant-voltage battery 
charger exhibits the characteristics 
detailed here and is capable of deliver- 
ing 0.5 amp into a discharged cell: 


Output voltage: Two independent out- 
puts at voltages pre-selected between 
1 and 6 volts, d-c. 

Output current: Up to 0.5 amp contin- 
uous. 


Regulation: No load to full load— 
Total voltage variation less than + 
2 per cent. 

Supply stability: At 240 volts, 10 per 
cent change in input produced less 
than 1 per cent change in output. 

Output ripple: No load less than 2 
millivolt; full load less than 20 
millivolt; 


2.3 volt. 


where output voltage is 


High-Temperature Teflon 
Porous Fibrous Sheet 


Highly porous fibrous sheet made from 
DuPont's Teflon  tetrafluoroethylene 
resin exhibits the general properties of 
the basic resin as widely 
applications in electrical insulation 
materials, fabricated electronic com- 
ponents, gaskets and seals. Range of 
serviceable temperatures from below 
—100 F to +400 F; resistance to 
attack of strong acids and bases; re- 
sistance to effects of moisture, common 
fuels, lubricants, hydraulic fuels and 
solvents; an extremely low coefficient 
of friction; non-sticking 
istics. 

Applications are indicated as filter- 
ing media in equipment where other 
materials, such as paper structures, 
are not satisfactory. Another applica- 


known in 


character- 
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tion under investigation is for battery 
vent seals, where it is necessary to 
allow 


passage of gases, but prevent 


elect roly te leakage. 


Diffraction-Grating 
Machine Tool Control 


Recent “open days” program at the 
National Physical Laboratory, England, 
was featured by a number of interest- 
ing exhibits representing basic and ap- 
plied research by the Laboratory’s 
various divisions. The Light Division 
and Control Mechanisms and Elec- 
tronics collaborated in a development 
of a novel machine tool control device 
used for measuring the errors in move- 
ment of the saddle of a screw-cutting 
lathe. Based on the use on diffraction 
gratings, the movement of the saddle 
can be measured to micro-inch accu- 
racy. Operation is described as follows: 

Short diffraction grating attached to 
the saddle moves over a long grating 
rigidly secured to the lathe bed. A 
photocell scans the pattern of moiré 
fringes that are produced by this ar- 
rangement. Since the gratings have the 
same pitch as the thread being cut, 
each rotation of the spindle should 
correspond exactly to the movement of 
one fringe over the photocell. Signal 
from each fringe is converted to a pulse 
used to sample voltage from a potenti- 
ometer mounted on the lathe spindle. 
Through an associated paper recorder, 
the sample voltage is used to record 
the angle of the spindle at the instant 
of the passage of successive fringes. 
A constant-rate change of the angle 
indicates that the grating has a slightly 
different pitch from that of the screw. 
Random and cyclic changes show the 
errors in the leadscrew system of the 


Missile Radomes: Formed from Corning 
Glass’ new super-hard Pyroceram mate- 
rial, these guided missile radomes are 
shown before and after heat treatment 
that induces crystal growth and _ trans- 
forms material from a transparent non- 
crystalline into an opaque crystalline 
structure. In the radome application, the 
Pyroceram material used is lighter than 
aluminum, has a softening point of 2460 
F (higher than that of some stainless), 
and has a flexural strength of 40,000 psi. 


lathe. Through a simple servo system 
the recorded errors are fed back, thus 
making the lathe the slave of the 
diffraction grating. 

The system appears to have applica- 
tions to other types of machine tools. 


X-Ray Inspection in 
Component Reliability 


Radiographic nondestructive inspection 
techniques developed at Battelle Memo- 
rial Institute for preliminary checking 
on the cause of component failure are 
yielding useful information in about 
75 per cent of the cases investigated. 
Photographic enlargements are utilized. 
Tests can be conducted on the com- 
ponents prior to load life testing and 
the results correlated. The method is 
relatively inexpensive and rapid. 

Components suitable for radio- 
graphic inspection include silicon rec- 
tifiers, capacitors, transistors, diodes 
and possibly some resistors. Typical 
failures revealed by radiographs in- 
clude burned-out leads, reworked leads, 
separations, and displaced capacitor 
elements. These techniques may be 
particularly useful for very small and 
fragile components. 

Essentially, standard procedures are 
used but for best resolution Battelle 
technologists recommend a small focal 
spot tube and a focal spot-to-object 
distance of at least 72 in. For optimum 
magnifications, up to 50 diameters, 
high-contrast, fine-grain film is used. 


Super-High Temperature 
Semiconductor Materials 


Research in compound semiconductor 
materials may lead to development of 
transistors and diodes able to operate 
at super-high temperatures far beyond 
the present temperature barriers for 
these and related devices. Last month’s 
“Research Horizons,” page 10, reported 
work by G-E Research Laboratory in 
silicon carbide compound materials for 
operation in the 1200-F range. Now, 
RCA experimental gallium 
arsenide microwave mixer and rectifier 
diodes of the point contact types that 
show promising results at temperatures 
of about 850 F. 

According to a paper presented by 
Dr. Dietrich Jenny, David Sarnoff Re- 
search Center, Princeton, N. J., at the 
recent meeting of the Electronic Divi- 
sion, Electrochemical Society, Wash- 
ington, D. C., the gallium arsenide 
diodes have been operated at radar 
frequencies in temperature environ- 
ments substantially above the maximum 
for similar silicon devices. Another 
promising development, reported by 
Dr. Jenny, is the gallium arsenide solar 
battery cell. Silicon is used now. 


reports 


—A.E.J. 
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Above: The various steps in forming Autoclips® from Anaconda 18% Nickel Silver strip, .637” wide by .013’ 


' thick. Below are individual 


Autoclips and those mounted in wire holders ready for insertion in Autoclip Applier, at left. Exclusive wholesale distributor for 
Autoclip is Clay-Adams, Inc., New York City. Below, left: Autoclips being used to attach skin towel to edges of incision. 


Selecting the exact Nickel Silver strip for this surgical clip 


THE PROBLEM: The Technical Oil Tool Corporation, Los 
Angeles, developed Autoclip, an automatic magazine-type 
clip and applier to close wounds or incisions faster and 
easier. Selecting the right metal for the clip was the prob- 
lem. A certain amount of tension was required to hold the 
wound edges together during healing, with the least amount 
of damage to tissues. In addition, the clip had to open 
easily for painless removal. The metal should be easy to 
form, and retain sharp, die-cut edges. 


THE SOLUTION: After several unsuccessful attempts 
with various metals, sample clips of the required gage 
were made of Nickel Silver. These silvery white copper- 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 


alloys have excellent resistance to corrosion in service or in 
storage and have been time-tested for surgical instruments 
and equipment. Technical specialists of The American Brass 
Company suggested Nickel Silver, 18%-719—one of four 
standard Anaconda Nickel Silver Alloys—as the one best 
suited to meet all the requirements including tension, 
formability, clean edges and sharp points. 


FREE TECHNICAL SERVICE: Metallurgists and tech- 
nical specialists in The American Brass Company, through 
their day-to-day work with a great variety of metal prob- 
lems, offer a tremendous breadth of experience. And this 
experience is at your disposal—to help you select the exact 
alloy, form, temper for your job. Call your American Brass 
Company representative, or write: The American Brass 
Company, Waterbury 20, Conn. In Canada: Anaconda 
American Brass Ltd., New Toronto, Ont. 


ANACONDA 


COPPER, BRASS, BRONZE and 
NICKEL SILVER 





HOLTZER -CABOT MOTOR DIVISION 
NATIONAL PNEUMATIC CO., INC. 
125 Amory Street, Boston 19, Mass 


GENTLEMEN Please send me data sheets on the 
Holtzer-Cabot R-25 Motor. 


Please have representative call on 
Name 
Company 
Street... 


City 


skabnsiaone 
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Pius or Minus 


Random 


Systems Concept on the 
Industry Machinery Level 


For several years we have been hearing 
about the systems concept in the de- 
sign of military products like aircraft 
and guided missiles. 

More recently the systems approach 
is being applied to the design of auto- 
matic production machinery. In the 
early days, most machine tools were 
wholly mechanical in character; the 
electric motor was merely a_ power 
source. Later, hydraulic power was 
added for auxiliary feed functions, with 
the valves governed by mechanical 
trips called “dogs.” Then it was found 
more convenient to control the hy- 
draulic circuits through solenoid valves 
actuated by limit switches and relays. 
We still refer to this type of control 
as “Detroit Automation.” On the ad- 
vanced design front, servo type con- 
trols are now coming into wide use, 
with input control data coming from 
punched card or punched tape, often 
translated into analog form on mag- 
netic tape. Digital Control, Numerical 
Control, Computer Control are com- 
mon terms. 

Not far back, the ME’s would de- 
sign the members first. 
After all, the machine was basically 


structural 


a lathe. a milling machine or a what 
not. Then the hydraulic engineers went 
to work on auxiliary feed motions, 
and lastly the EE (singular) had to 
design his circuits to fit the mechanical 
requirements. That’s not the way to do 
it today in the design of machinery 
that is electrome- 
chanical or electronically controlled! 
The mechanical elements of design 
must be integrated into servo types of 
control. Who is going to decide, initially, 
whether the overall scheme should be 
hydraulic, electrohydraulic, use servos 
or limit switches, punched card or 
punched tape, magnetic contactors or 
static control devices? A systems engi- 


electrohydraulic, 


neer is the answer: A smart guy 
familiar with all phases of the prob- 
lem, including economic factors. He'll 


Comments of the Editors 


probably be an electromechanical engi- 
neer who got a lot of his knowhow 
on the job. Such broad-gaged designers 
should have no trouble in getting top 
jobs at top pay in machinery manu- 
facturing plants. 


Information Storage 


Two friends of mine share an office 
in the patent evaluation department of 
a large electronics manufacturer. To 
conserve conversation bandwidth and 
increase the signal-to-noise ratio they 
have several signs on the wall to which 
they point whenever possible instead 
of speaking to one another. The two 
most used are: WWTTON, “What 
Won't They Think Of Next,” and 
WTHDITOT, “Why The H- Didn't I 
Think Of That.” 


Boolean Algebra as a 
Universal Language 


Boolean algebra—the language of log- 
ic— may some day become a means of 
communication between engineers ac- 
cording to T. Hollenbeck, vice presi- 
dent of Baker Brothers, Inc., machinery 
builders of Toledo, Ohio. Reader Hol- 
lenbeck is a staunch advocate of Boo- 
lean algebra in circuit design (see 
“Using Boolean Algebra to Design 
Static Control Circuits”, page 130 this 
issue), and feels that the Boolean 
algebra expression for a_ particular 
circuit (as long as it’s digital) is as 
exact a definition as the circuit dia- 
gram. Furthermore, Boolean algebra 
which 
of course is a little difficult to do with 
circuit diagrams. At Baker Brothers 
they are toying with the idea of ex- 
ploiting the easy 
Boolean algebra to simplify the mass 


can be written, typed or spoken 


expressability of 


of correspondence, both interoffice and 
customer, that often accompanies the 
cross-checking of preliminary designs 
for complex control systems. In other 
words, send equations back and forth 
rather than circuit diagrams. This 
procedure wouldn’t necessarily elim- 
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LATING TAPE 






Elongation plus 
Conformability With 
Highest Retained Dielectric! 


IRVINGTON . 
HUES IRS IMAL 


Non-woven Polyester Base, With or Without Adhesive Backing 








FIBREMAT'S Low Power Factor Under Adverse 





@ Why does this new development, another ‘“‘first”’ 


Conditions Assures Insulation Stability from Irvington, offer you so many advantages? Be- 
cause its non-woven polyester fiber base lets you 
FIBREMAT'Ss Basic Construction Virtually stretch the tape to suit your needs with no fear of 


rupturing the varnish coating with consequent dielec- 

tric loss. This discontinuous maze of polyester fibers 

also acts as a moisture-proof shield, safeguarding the 

1 ¥ YX YYVY 7) unique electrical properties inherent in FIBREMAT, 
\/ f 


Eliminates Moisture Absorption 

















VYYYYYY* even under severe moisture conditions. Only FIBRE- 
/\ AK, \/\ MAT pledges this exclusive protection! 
en\ mA AAA; a sali . 
X V4 XxX XYX¥Y ) In addition, FIBREMAT’s non-woven base assures in- 
( x YX YM Y comparable conformability, which permits faster 
/ ux i XXX X¥\¥ winding, easier handling, better appearance. 
No tension Tension Ask your 3M salesman to demonstrate how FIBREMAT 


outperforms any product you've ever used... how it’s 
just another of 1001 reasons why 


IRVINGTON MEANS INSULATION INSURANCE 
Irvington Division, 
Minnesota Mining & Mfg. Co. 
9 Argyle Terrace, Irvington 11, N.J. 


Please send me full technical data on Irving- 
ton FIBREMAT. 


Name 


No tension 














Notice how stretching the woven cloth elongates the 
fibers and increases their cutting action. In contrast, 
when FIBREMAT is under elongation it maintains its 
position relative to the insulating film, eliminating the 
disruptive forces found in woven base materials. 
*Trade Mark 





lam _________of the company 


(TITLE) 
indicated on this letterhead. 
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LEADING 
MOTOR 
MANUFACTURERS 
USE 


Yur La CTY 


CENTRIFUGAL SWITCHES 


ce ed 
STARTING 
WINDINGS 


SYNCRO-SNAP switches operate 
on a fundamentally new principle 
which avoids frictional compo- 
nents, and results in “instanta- 
neous” snap action. 


Check these advantages: 


Instant switching action. 
“Frictionless’’ operation. 
Accurately predictable settings. 
Uniform operating characteristics. 


Wide range of cut-out speeds 
furnished to match maximum 
pull-up torque requirements. 


Wide range of cut-in speeds to 
eliminate regeneration effects, 
especially in large motors 


Switch consists of only 3 simple 
parts. 


Large selection of standard sizes 
to meet most requirements, 


Specials available on order. 


Matching stationary switches fur- 
nished in open or closed types 
with required contact materials. 


WRITE, WIRE OR PHONE TODAY 
FOR DETAILED INFORMATION 


‘ENGINEERED PRODUCTS, INC. 


34 W. Monroe St. * Bedford, Ohio 
BEdford 2-4100 


inate the final circuit diagrams, 
but it could easily save a lot of pre- 
liminary drafting work and _ allow 
faster communication via any medium 
memo, letter, teletype or telephone. 
W. A. 


The King’s English 


Why this particular editor has got 
himself involved in developing this 
magazine’s European and other over- 
seas editorial content, is by now 
rather obscure in his own mind. 
Chances are that an astute motivation 
research study would uncover in the 
beginning a wistful hope that come 
the 1958 tourist season, the rewards 
would come in the shape of a trip to 
the Lido, the Riviera, the Swiss Alps 
and other well-known centers of engi- 
neering research. 

One useful byproduct has been the 
realization that English, as it is written 
this side of the Atlantic, is not quite 
the same language as it is used over- 
seas. One of our correspondents, whom 
we've been pressing for action on an 
article commitment, puts us neatly in 
our place: “You ask,” he writes, “what 
is the ‘status’ of the article on mag- 
netic alloys: I think we use status 
differently from you, but if you mean 
how is it progressing, the answer is 
that the manuscript is nearly finished; 
it needs some editing to cut out 
superfluous matter and some general 
tidying. With luck this should take me 
about two weeks or so. If I have mis- 
understood you, we must blame the 
English language which we believe to 
be one but which at times means 
different things on opposite sides of 
the Atlantic.” 


What Are You 
Supposed To Do? 


\ few weekends in the basement re- 
sults in a superior radio-phonograph 
audio system (I can’t stand this term 
hi-fi) and what happens? Some wealthy 
friend or neighbor comes along and 
decides this is the greatest thing ever, 
and away it goes, cabinets and all 
(and could you please hook it up so 
I can play my electric organ through 
it?) This happens roughly twice a 
year. In the meantime, the residential 
supervisor wants to know when that 
thing that opens the garage door is 
going to be finished because the father- 
in-law wants one too, ete. 

This type of thing can get out of 
hand. | know a case where an other- 
wise happy. contented, and only slightly 
overworked engineer was forced into 
business by such means. He is now 
a millionaire and has all that money 
to worry about on top of everything. 

Now let’s see, where are those 
long nosed pliers... . 

P. G. J. 


Proposed: 

A Price Tag on Proposals 

The easy way to put together a new 
manufacturing facility is to give the 
entire job to one machine tool builder 
and let him do it. This has advantages 
to both vendor and user. The equip- 
ment manufacturer has the opportunity 
to build the entire system as one 
“machine”—which is ideal from a de- 
sign point of view. And the user can 
fix a single responsibility not only for 
the individual pieces of machinery but 
also for the entire system. 

But it seems as if the machine tool 
builders as a group have been less 
receptive to this complete-system idea 
than have the equipment users. An 
engineering executive with a large 
machine-tool user recently expressed 
concern that they have been getting 
only two—at the most three—bids on 
integrated production lines. As near 
as he could determine the primary 
deterent to wider bidding has been 
that few machine tool builders want 
to risk losing the cost of preparing 
bids for integrated systems. Which is 
understandable as these costs can run 
anywhere from $1000 to $5000. 

The same executive is considering 
a remedy that—if adopted—we think 
can have far-reaching effects. He is 
proposing to the purchasing depart- 
ment of his own company that they 
adapt a selective bidding procedure 
whereby qualified machine tool builders 
are invited to submit proposals for 
which they will each be guaranteed 
a flat fee—say $5000—to cover the 
engineering cost of putting together 
a proposal. The company that gets the 
job will deduct the fee from their 
price; the unsuccessful bidders will 
retain their fees. 

The idea has merit. Not only for 
machine tools but also for military 
equipment where the cost of preparing 
a proposal can run even higher. We've 
heard of cases where companies have 
been begged to bid on government 
contracts—just to fill out the legally 
required complement of three bidders. 

W. A. 


Are You Concerned with 
Radio Interference? 


The Radio Interference Technical Com- 
mittee is a voluntary group formed 
primarily as a result of military con- 
cern over the increasing problems of 
radio interference in communication 
and guidance systems. This group aims 
to advance the science of radio inter- 
ference control through education and 
exchange of technical information. 
Their committee recently celebrated 
its first anniversary and has a member- 
ship roster of over a hundred engineers 
from major aircraft and component 
manufacturing companies, military es- 
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The Transformer for Your Application|..FROM STOCK 


Three hundred hermetic items proved to MIL-T-27A...Filters, high Q 
coils, power, plate, filament, pulse, audio transformers. Eliminates costs 
and delays of initial MiL-T-27A testing. Seven hundred stock items for 
virtually every application in the electronic field . . . each with UTC 
Reliability, highest in the field. 


; } | ) { 

. Sp a oe 
YY . 

“— 


VARIABLE INDUCTORS 


Standard, LOW FREQUENCY INDUCTORS 
INDUCTANCE DECADES 


Hermetic MIL-T-27A 


Low HIGH PASS, AUDIO COMPONENTS 
SAND PASS TILTERS Hermetic, MIL-T-27A 
for every application 


Hermetic, MIL-T-27A 


DECI-OUNCER 
Transistor transformers .1 02. 
Hermetic, MIL-T-27A 


PULSE 
TRANSFORMERS 
Wound Cord, MIL-T-27A 


LINEAR STANDARD SERIES 
Highest Fidelity Audio Units 


VOLTAGE ADJUSTORS . . . STEPDOWN 
and ISOLATION TRANSFORMERS 


PERMALLOY DUST TOROIDS 
Hermetic, MIL-T-27A 


Hermetic, MIL-T-27A 
Power, Plate, Filament T: 
Filter chokes 


SUB and 

SUB-SUB OUNCER 

TRANSFORMERS 
Audio and OUNCER AND PLUG-IN 
Transistor Wide Range Audios 


‘ 


HIPERMALLOY AND ULTRA COMPACT 
Broadcast and Hi-Fi Favorites 


REPLACEMENT TYPES 


Highest Q, accuracy and stability 


Write for your Copy 
of Latest Catalog. 


i—, /1—~.. 
<_< A te 


EQUALIZERS 
Broadcast and Hi-Fi 


COMMERCIAL GRADE 
Power and audio units for industrial service 


SPECIAL SERIES 
Units for every amateur application. 


UNITED TRANSFORMER CORPORATION 


150 Varick Street, New York 13, N.Y. © EXPORT DIVISION: 13 E. 40th $:., New York 16, N. Y., CABLES: “ARLAB” 
PACIFIC MFG. DIVISION, 4008 W. Jefferson Bivd., Los Angeles, Cal. 








ELGIN 


announces the 








ADVANCE 


GH 


Low Coat 


SERIES 


; 
... open or plastic enclosed 
Elgin’s new GH series combines the high efficiency required of gen- 


eral purpose relays with low cost. Their midget size suits them for 


installations where space is a problem (see specifications below). 


Open relays in 5 and 10 ampere ratings and clear plastic dust-tight 


enclosed 5 ampere relays are immediately available from stock. 
Specify dependable ELGIN performance . .. specify GH from your 


electronic parts distributor! 


SPECIFICATIONS 








GHA SERIES, 5 amp. open relay 


Contact rating, 5 amps. resistive, 2 amps. 
inductive at 115 volts AC or 26.5 volts DC. 
Contact material is fine silver, 1C,2C,3C 
arrangements only. Relay is 1.1” high, 
1.732” long and .937" wide. Contact ter- 
minals can be used as solder lugs or for 
printed circuitry. 













(Also available: GHB series, 10 amp. open 
relay.) 





GHP SERIES, 5 amp. clear plastic en- 
closed relay. 






Dust-tight plug-in. Contact rating, 5 amps. 
resistive, 2 amps. inductive at 115 volts 
AC or 26.5 volts DC. Contact material is 
fine silver, available in 1C or 2C arrange- 
ments only. Enclosure is 2'," x 11%," 
overall. 2%,” overall length above chassis. 
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ELECTRONICS DIVISION 


ELGIN NATIONAL WATCH COMPANY 
2435 N. Naomi Street, Burbank, California 


NOMINAL POWER REQ.—DC relays, 1 
to 2 watts; AC relays, 2 to 3 volt amperes. 
NOMINAL VOLTAGE—DC relays, 6 to 
120 volts; AC relays, 6 to 220 volts. (On 
specification, DC voltage coil up to 220 
volts or AC voltage coil up to 440 volts 
can be supplied.) 

RESISTANCE — DC relays, 25 to 8,000 
ohms; AC relays, 4 to 5,000 ohms. 
PULL-IN CURRENT VALUES—7.2 Milli- 
amps max, at 2,500 ohms; 5.0 milliamps 
max. at 5,000 ohms. 

DUTY CYCLE—continuous. 
TEMPERATURE RANGE— —55° to 
+85°C when specified. 

INSULATION RESISTANCE — 100 meg- 
ohms min. 

DIELECTRIC STRENGTH — standard: 500 
volts RMS. (When specified, 1,000 volts 
RMS can be met.) 

MAXIMUM WEIGHT—2 ounces. 


tablishments, testing laboratories, etc. 
Persons actively engaged in radio in- 
terference work are encouraged to 
apply for membership. Information can 
be obtained from Paul Kuefler, mem- 
bership chairman,  Cornell-Dubilier 
Electric Co., 4144 Glenco Ave., Venice, 
Calif. 

By & 3. 


Typo Caught in 
JIC Electrical Standards 


Despite careful reading back of galley 
proofs against the original draft of 
the “JIC Electrical Standards for 
Industrial Equipment,” a gremlin did 
get into the 24-page. tightly word- 
packed insert in our June issue. No, 
aluminum control panels are not called 
for, anywhere, even though Paragraph 
E 17.2.6 under “Control Panels” (E 
17.2) begins: “Aluminum of 15. per 
cent . . .” What is actually being 
called for is: “A minimum of 15 per 
cent of clear panel mounting space.” 
etc. Please correct your copy accord- 


ingly. 


Letters to Editor 


ELECTRICAL MANUFACTURING 
Cited for Reliability Literature 


From: Chester G. Moore, National 
Aeronautical Electronics Service Unit, 
N. S. R., Washington 25, D. C. 

This is a long overdue note of 
thanks to you, to your fine staff, and 
to The Gage Publishing Company. I 
subscribe to some seventy technical 
periodicals, but I find that your maga- 
zine, which you furnish without cost 
to me, is one of my most valuable 
sources of technical information. Each 
issue is a tribute to the intelligence 
and skill of your organization. 

As an illustration of its value, I 
shall cite one example: In the “pro- 
ceedings of the Third National Sym- 
posium on Reliability and Quality 
Control in Electronics”, Washington, 
D. C., 14-16 Jan. 1957, pp. 291-331, I 
published a paper, “A Summary of 
Reliability Literature.’ which contains 
a selected bibliography of 1196 refer- 
ences on the subject. ELEcTRICAL MANU- 
FACTURING is cited more frequently than 
any other electronics periodical. 

Best wishes for many more years 
of excellence. 

Editor’s Comment: We accept this 
nice compliment with obvious pleasure 
and pride. Such recognition did not 
come about by accident. ELECTRICAL 
MANUFACTURING has long recognized 
that the problem of reliability of per- 
formance of all kinds of products is of 
concern to designers not only of mili- 
tary equipments, but also of industrial 
machinery and home appliances. Over 
the years we have sought and published 
feature article material dealing with 
various facets of the problem. 
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“ford Fender” ond other lures made by 
_ tuhr Jensen & Sons, Hood River, Oregon 


ADDS ALLURE TO 
“LUHR’S LURES” 


...and cuts polishing costs in half! 


CHASE DRY-ROLLED BRASS STRIP yields a higher polish at 
lower cost—that’s what Luhr Jensen, Jr., maker of Luhr’s famous 
fishing lures, found out. 


“The final polish is far superior to anything we have been 
able to produce in the past,” writes Mr. Jensen. “This gives a 
sparkle and fish-catching ability to our lures which is responsible 
for our continued increase in sales.” And he adds: “The use of 
Chase Dry-Rolled Brass cuts our polishing costs approximately 
in half because the fishing lures can be polished in half the time, 


thus doubling our production with the same costs.” 


That’s because Chase Dry-Rolled Strip is pre-burnished... 
needs little or no buffing. Yet it costs the same as regular strip! 


So whatever your product, chances are it may be improved—and BRASS & COPPER CO. 
money saved—if you check with Chase. Why not call us today? WATERBURY 20, CONNECTICUT 
SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


The Nation’s Headquarters for Brass, Copper and Stainless Steel 
Atlanta Baltimore Boston Charlotte Chicago Cincinnati Cleveland Dallas Denver Detroit Grand Rapids Houston Indianapolis Kansas City, Mo. Los Angeles 
Milwaukee Minneapolis Newark New Orleans NewYork (Maspeth, L.|.) Philadelphia Pittsburgh Providence Rochester St. Louis San Francisco Seattle Waterbury 
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EDITORIAL INDEX 


to all Feature Articles 


published in B¥eswmenmmam during 1951-1955 





A PRACTICAL REFERENCE SOURCE FOR 
EVERY ENGINEER ENGAGED IN 
PRODUCT DEVELOPMENT AND RESEARCH 


A cumulative five-year Annotated Editorial Index to Electrical 
Manufacturing has been especially planned to serve the working 
needs of those concerned with the design engineering of elec- 
trically energized equipment, machines and appliances. (A 
separately bound Index for 1956 is also being prepared and will 
be announced shortly). 


The Subject Index—see specimen opposite—is based on a func- 
tional subject classification that has been developed by the editors 
of Electrical Manufacturing for their own use. It reflects con- 
temporary concepts of the design applications of materials, com- 
ponents, processes and techniques. The cumulative annotations 
provide a valuable, time-saving reference source, both to recent 
and earlier literature. For added convenience, an alphabetical 
author’s index is also provided. 


The five-year Annotated Index will comprise about 50 pages. 
It will be printed on a durable white paper stock and wire- 
stitched bound in handy file-size, 81” x 11”. 

The per copy price is $2.00, on orders accompanied by remittance 
(adding 3 per cent for New York City delivery). For single shipments of 
5 to 25 copies to the same address, the per copy price is $1.75. Please 


make checks payable to The Gage Publishing Company, 1250 Sixth 
Avenue, New York 20, N. Y. 


THE GAGE PUBLISHING COMPANY 
1250 Sixth Avenue 
New York 20, New York 


| 

| 

| 

Please reserve copies of the new ANNOTATED INDEX OF 

ELECTRICAL MANUFACTURING, 1951-1955. Remittance of $ 

| is enclosed. It is understood that a gratis copy of the separately bound 
| 1956 INDEX will be sent me as soon as available. (One copy for each 
5-Year Index ordered): 
| 

| 

l 

| 

I 

| 

| 


USE THIS ORDER 
FORM AND GET A 
BONUS COPY OF # 
THE 1956 

ANNOTATED INDEX 


Name_ 
Company 
Address 
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WL GLASS-TO-METAL SEALS 


> | At i 


COMPONENTS 


oa Ee 
QUALITY 
a 


ee Whether you’re a designer of trans- 
formers, relays, capacitors, rectifiers, 
diodes, crystals, or any component that 
needs glass-to-metal sealing... 
insure positive end performance with 
Constantin Glass-To-Metal Seals. 


At Constantin quality comes first. Each 
and every glass-to-metal seal is 
manufactured to the closest engineering 
tolerances ... and six, separate 
production line check points maintain 
these tolerances thru final assembly. 


eee Meat tia lecll aim) 
versatile ... a most complete line of 
both standard and custom-designed all- 
in-one assemblies, end seals, transistor 
mounts, crystal covers, connectors, and 
unit headers is maintained to fulfill your 
most exacting demands. 


Engineering is of prime importance at 
Constantin, too... over many years 
Constantin has built up an outstanding 
reputation for working with designers and 
delivering many unique and 

unusual designs. 


batt -Masllab ar tiol-t- Mm Gelato t-te alas sels) 
be yours for the asking. 


Write for complete design information 
today! 


“Quality With Confidence” 


YL, Constantin « bo, “eragenns 


Route 46, Lodi,N.J. © 187 Sargeant Ave., Clifton, N. J. 
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There’s a Good Reason why 


ZIN € Die Cstines 


are so widely used 


e 


at Elechoporce = 
it's a 
RIGIDITY 


Electro-Voice is outstanding in the design, development and manu- 
facture of high-fidelity speakers and components in the field of sound 
reproduction. Its choice of ZINC Die Castings for these products 
was based on extensive research and intelligent utilization of valu- 
able properties inherent in ZINC as a die casting alloy. 

Replacing materials formerly used, ZINC Die Castings were 
found to give greatly increased RIGIDITY— an extremely desir- 
able quality when heavy magnets and magnetic assemblies are used, 
as in the 1STRXB speaker shown above. 

Electro-Voice professional quality microphones such as this 664 
Cardioid Dynamic have used ZINC Die Castings for several years. 
Smooth finish, more efficient design and greater impact strength — 
as well as RIGIDITY— are the reasons for this choice of material. 

Notice the ribbed structure of the speaker frame. Here are thin 
walls and strength where needed—RIGIDITY from every angle. 
For the Model 635 microphone, these polished die castings in- 


corporate many of the advantages of ZINC, including labor-saving 
assembly. 


Any die caster can show you other examples of improved prod- 
ucts and lowered manufacturing costs gained by using ZINC Die 
Castings. Have you considered whether the same advantages can be 
incorporated in your products? 


NEW JERSEY ZINC COMPANY 160 Front Street, New York 38, N. Y. 
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THERMALEZE- 


A PROVEN CLASS “B” FILM WIRE! 


Dielectric twist performance establishes Thermaleze 
as Class “‘B’’. 


Suitable for Class “‘B”’ insulation system designs. 


Over seven years’ practical experience in coils, 
motors, and transformers. 


Essential balance of mechanical, chemical and 
electrical properties. 


Any time magnet wire is your problem, consult Phelps Dodge 
for the quickest, easiest answer! 





FIRST FOR LASTING QUALITY—FROM MINE TO MARKET ! 
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AGED DIELECTRIC TWISTS 


Thermaleze vs. Conventional Class ‘‘A’’ Wire 
AIEE Procedure 


~ 130-135°C + 


((Q) | «<— EQUIVALENT LIFE LINE 
“t % ~ ™“ - + + + + + + + 





CLASS “A” WIRE — 


AVERAGE LIFE, HRS. 


90 100 10 6120 130 140 150 160 
TEMPERATURE °C 


NEMA twist samples aged in oven at various 


temperatures following AIEE aging procedures 


FORT WAYNE, INDIANA 
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Here’s | what we mean by 


“PRECISION COMPONENTS” 


NEW MINIATURE MOTOR-GEARHEAD-CLUTCH BU-ORD SIZE 10 


First, consider the size. A high performance motor, 
gearhead and clutch all included in a common housing 


with a maximum length of 176”. 


The clutch... which may be omitted if desired . . . is 
available with slip settings to meet your specific require- 
ments. The use of the slip clutch as a control element 
is especially important when confronted with the high 
stall torques resulting from the use of high gear ratios. 


The gearhead efficiency is 90% minimum... back- 
lash at the output shaft is 30 minutes maximum. 


There are other optional features: While the 
standard control phase voltage is 26 V, voltages up to 
115 V and special winding impedances can be pro- 
vided. High internal damping can also be built into this 
motor without changing its size. 


These features add up to a highly efficient, de- 
pendable component...and substantial savings are 
realized in both size and weight as a result of the 
single housing design. 


Find out more about this precision rotating com- 
ponent. Write for full details. 


ISMS 
MECHATROL DIVISION 
625 Main Street » Westbury, L.1., N.Y. 


WESTERN OFFICE 
1000 WEST EL SEGUNDO BOULEVARD, HAWTHORNE, CALIFORNIA 


~ 
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PLATED WIRE 


VAAN 


Sylvania knows both sides 


of this composite wire story 


HICH KIND OF WIRE will do 

your job better... plated? or 
clad? In Sylvania’s case histories, 
one usually comes out on top, 
pricewise, performancewise . 


or both. 


And perhaps Sylvania can help 
you decide which it is for you. 
As a manufacturer of both types, 
we'll give you our best and ob- 
jective opinion of whether you 
could better be using a plated 
wire where you’re now using clad 


. or clad where you’re now 
using plated. 

No matter what wire properties 
your application calls for, it will 
help you to know that Sylvania 
is one of the nation’s top custom 
platers of wire. Plating ranges 
from flash to 20% by weight in a 
wide range of materials in sizes 
from .250” to .002”. Or, your 
custom wire can be clad in just 
about any combination of cold- 
drawn materials. 


Alloy wires too, 
are available on both a cus- 
tom and standard basis, as 
well as custom wire welds, 
and plated metal strip. 
Sylvania Parts Division is 
your source for metal 
stamping, plastic molding 
and special components as 
well. Write for complete 
information. 


PARTS DIVISION 


Sylvania Electric Products Inc., Parts Division, Warren, Pennsylvania 


¥ SYLVANI 


LIGHTING ° RADIO ° TELEVISION ° ELECTRONICS ° ATOMIC ENERGY 
4-way 
service 
METAL ELECTRONIC 
STAMPINGS COMPONENTS from 


one source 
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SPECIFICATIONS 








OSCILLOGRAPH 


Dea 
RECORDING 


*DIRECT READOUT WITHOUT PROCESSING 


SELF-DEVELOPING »* 


lia 
GTN 1ib) 


RECORD WIDTH 
MAGAZINE CAPACITY 


RECORD SPEED RANGE 
ites les 


DRY © NO CHEMICALS 


Model 601—36 Channels WRITING SPEED 


Model 602—50 Channels OPTICAL ARM 
Model 601— 7 inches Taishi tail a bby 
Model 602—12 inches li Om eis 133 
CT el eee ORCC 903 
LC ety eer ae te a] 

0.0812 to 129.9 inches per second vate hd 
CSC Cem eet) 











601 


602 


NTC te Lae elas) 
Bars) 


110 volts—60 cps 

ORO PA am CUA lt) 
Model 601—11 io x 11% 6" x 23’ 
Model 602-1116 x 16'%16 x 242" 
Model 601— 90 pounds 

Model 602— 130 pounds 








EXCLUSIVE 
ADVANCEMENTS 


Up to 50 channels of information : ) 6. 


* 


Uses standard 102 Galvanometers Pe 


* 
i) 





| Provides timing lines, record numbering and many other advancements 
» * 30,000 inches per second writing speed with excellent legibility dc to above 3,000 cps 


Seven inch or twelve inch records * 





Wire for Brochure: FAX-FCB/TULSA 


a = —— Af fe € 
IL Ze 


INSTRUMENTS . 
P.O. BOX 7186 TULSA, OKLAHOMA 


Don't miss our display at the WESCON Show, Booth 2014—and at the INSTRUMENT-AUTOMATION Conference & Exhibit, Booth 1462 





If it’s experience you’re after... 


call a Hoover Man 


Some folks with experience and that cer- many of them for 35 years. We make 


quality castings. Make ’em for lots of dif- 
ferent companies. Why not call us? We'll 


have one of our experienced Sales Engi- 


tain touch can do the impossible. We aren't 
making any wild claims about the alu- 
minum and zine alloy castings we produce. 


But we’ ve been satisfying our customers neers give you the whole Hoover story. 


THE HOOVER COMPANY, Die Casting Division, North Canton, Ohio 


In Canada - Hamilton, Ontario 


DIE CASTING » HOOVER 
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Die Casting specialists since 1922 a 





Don't miss our display at the WESCON Show, Booth 2014—and at the INSTRUMENT-AUTOMATION Conference & Exhibit, Booth 1462 





T. 


‘Trangitron 


SILICON RECTIFIERS 


Now ar Major price reductions have recently 

¢ been made in nearly all of Transitron’s 

AY// AHTD wide range of silicon rectifier types. 
These reductions are the result of econo- 


REDUCED PRICE! mies in mass production and expanded 
° usage. 


The technical superiority of Transitron’s 























silicon rectifiers has become a well estab- 
lished fact over the past four years. Now, 
the technical advantages of silicon can be 
had at a cost oftentimes below that of 
other rectifiers including germanium and 
selenium. 


If you are currently using rectifiers of 
any type, it will pay you to check with 
Transitron to find out how silicon can do 
the job better . . . and quite likely at a 


4 lower cost. 





Peak Average Peak Average | Peak Average Peak Average 

Recurrent Rectified Recurrent Rectified Recurrent Rectified Recurrent Rectified 

Inverse Current | Inverse Current Inverse Current inverse Current 

Voltage Per Cell Voltage Per Cell Voltage Per Ce Voltage Per Cell 
Type (Volts) (Amps) Type (Volts) (Amps) Type (Volts (Amps Type (Volts) (ma) 
IN412A 100 35 IN249A 100 20 TM27 200 2 IN483A 70 50 
IN413A 200 35 IN250A 200 20 TM47 400 3 1N484A 130 50 
TH302 300 35 TR302 300 20 TM24 200 ] IN486A 225 50 


TH402 400 35 TR402 400 20 TM44 400 ] IN488A 380 50 


MAXIMUM RATINGS AT 150 C 





AVAILABLE JAN TYPES: 1N253, 1N254, 1N255, 1N256, 1N457, 1N458, 1N459 





lra re sued pegcen corporation - wakefield, massachusetts 


Germanium Diodes Transistors Silicon Diodes Silicon Rectifiers 





line 
STEARNS 


Save up to 


Save up to 
Torque range - 













28 






= Patent Pending 


DRY OR WET TYPES 


Choose from all sizes of dry or wet (oil) friction 
linings to suit requirements of the individual 
application. 


THE UTMOST CONTROL FLEXIBILITY 


“GS” clutches can be actuated by virtually any 
switching device — manual or automatic . . . local 
or remote . . . push buttons, relays, limit switches, 
or electric eye. Operation can be adjusted for 
rapid, instant coupling — or slowed up for inch- 
ing or jogging. Can be easily engaged manually 
in event of power failure. 


9 to 540 ib tt 


NEW SIMPLICITY — COMPACTNESS 


Direct magnetic action eliminates mechani- 
cal yokes, shifters, self-energizing actions. 
: Plug-in electrical connections eliminate slip 
i rings or brushes. Rugged, compact, fully 
tested, foolproof design. 


FAST — SIMPLE INSTALLATION 


The stationary magnet body can be anchored 
against rotation with a simple strap assembly. All 
clamping forces are self-contained — eliminate 
thrust loads on shafts or machine elements. 


LOW MAINTENANCE — 
QUICK, POSITIVE ADJUSTMENT 


“A screwdriver is your tool kit.’”’ Long-life friction 
linings seldom need adjustment for wear—quickly 
accomplished by turning three screws. Sealed, 
prelubricated, oversize bearings provide extra 
capacity — never need additional lubrication un- 
der normal operation. 


STEARNS “MINICON” RECTIFIERS 


“GS” clutches are available for operation with 12, 
24, 90, or 115 VDC. The new Stearns “‘Minicon” 
Rectifier — only 3” wide x 434,” high—can handle 
the DC requirements of every model “GS” clutch 
presently available. It can be mounted in virtually 
any position or location — is highly efficient, sim- 
ple, extremely dependable for many trouble-free 
years. 
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electro- 
fe) magnetic 


Model "GS"... 


41% on space - 
33% on installed cost 


For use on all types of power 
transmission control . . . machine 
tools... paper, textile, chemical, 
and food processing machinery 
...@ size and type for every 
requirement. 


DIMENSIONS IN INCHES 


P- 


si} AN) AN] So] 3°) S 
@ Os |ON |RSS 


2 
— 
2 
—e 
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rque ratings are slip torque values. The nominal load torque should be multiplied by a factor sufficient to 
and type of driv on driven members peculiar to the individual application 


omnencate for toro ou 
compensate tor torque puis 


These new Stearns “GS” clutches give a new tions ... with a torque range from 0.4 to 120,000 
concept — an even greater range of application lb ft . . . from business machines to ball mills, 
to the already comprehensive Stearns line of over and larger. Stearns also custom designs units to 
100 standard clutch and clutch-brake combina- your specific needs. 22 
For complete electromagnetic clutch, clutch-brake, or brake data, call your local Stearns 
representative . . . or mail coupon direct to . 


r 
PLEASE SEND 


| 

7 Complete information on “GS” clutches. 
CJ Complete clutch and clutch-brake data. 
ELECTRIC CORPORATION _| [_] Complete brake portfolio E, 
| 
| 
| 


120 NORTH BROADWAY + MILWAUKEE 2, WISCONSIN ne , , 
= CLUTCHES : To facilitate prompt receipt of this requested 
— as information, merely staple or clip this coupon 
to your business card or letterhead, with your 


name and address clearly indicated. 
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12 TERMINALS 
CHANNEL-MOUNTED 


eat Tye 
ROD-MOUNTED 


oo 


at 
Ce 


now...EC&M propucts ARE A PART OF THE SQUARE D LINE! 


SQUARE 7) COMPANY 


JULY 1957 ELECTRICAL MANUFACTURING 





TERMINALS IN SAME SPACE! 


MORE FLEXIBILITY, TOO! 


NOTI CE (ABOvE) how little space is required to remove or add 


a Square D channel-mounted terminal block to the completely 


assembled unit. Especially important for a QWIK CHANGE when 
an additional terminal must be inserted into grouping. 


LOOK (AT RIGHT)...all sizes can be mounted on same channel... 


25 ampere pressure wire connectors, 25 to 50 ampere box lugs... 
all can be interlocked together. Terminals available in kit form to 
“do it yourself” or factory assembled to standard specifications. 


SEE ...there is only one perforated channel required for either 


weld or screw-on mounting...available in standard lengths that can 


be cut “on the job” to fit any length requirement. Eliminates 
stocking varying sizes. 
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STRONG 
RIGHT 
P11 


AUSIMAG) 


HIGH TEMPERATURE 


ALUMINA CERAMICS 


No. 576 and No. 614 


Industry endorsed. 
chanical and electrical applications: A 

SiMag 576 is strong, versatile, economi 
cal; AlSiMag 614 offers even greater 
strength plus valuable low loss factors. 
Many AlSiMag 


For demanding me 


more special 


Aluminas available. 


purpose 


Important physical advantages: Sapphire 
hard (9 on Mohs’ scale). Permanently 
Abrasion resistant. Chemically in- 
ert. Vacuum tight. High compressive, flex 
ural, tensile strengths. Uniform. Resist 
chipping and spalling. Held to precision 
tolerances. 


rigid 


Important performance values: Superior 
dielectric properties. Great hot-cold and 
mechanical shock resistance. Stable, 
withstand radiation bombardment with- 
out producing contaminants. 


Many euctanng Saeaey > a 


For service, contact Minnesota Mining 


hown approximately 


Metal-ceramic combinations: Large-scale 
metalizing facilities ... high or low tem- 
perature. Custom and standard designs 
in any Advanced 


Permanent bonding. 


volume. techniques. 


Prototype Service available: Test your 
designs under actual operating condi- 
tions . . . without investing in production 
tooling! 


Prompt shipment in any quantity! For 
complete information on AlSiMag parts 
in the Alumina material best suited for 
your application, send blueprint or sketch 
with details of operation. 


» “ 2 a 
FOR SUCH USES AS THESE 


Aircraft Ignition Insulators 
Bearings 
Chemical Resistant Parts 
Electron Tube Parts: 
Envelopes, Spacers, 
Supports, Windows 
Extrusion Dies 
Fire Detection 
Apparatus Parts 
Hermetic Terminals 
Instrument Parts 


High Heat Resistant Parts 
for Jet Engines, 
Rockets, etc. 


Mounting Plates 
Pump Liners 
Pump Plungers 


Refractory Plates 
and Supports 


Thermocouple Tubes 
Wear Plates and Guides 
Work Holding Devices 


Ee > 
ceo 5% AIMERICAN LAVA [cisanoos s : 
iineiaacta:titnineg dake WHA | CHATTANOOGA 5, TENN. 


& Manufacturing Co. Offices in these cities (see your local telephone directory): Atlanta, Ga. * Boston: Newton 


Center, Mass * Buffalo, N. Y. * Chicago, Ill. * Cincinnati, O. * Cleveland, O. * Dallas, Texas * Detroit, Mich. * High Point, N. C. * Los Angeles, 
Calif. * New York: Ridgefield, N. J. * Philadelphia, Pa. * Pittsburgh, Pa. * St. Louis, Mo. * St. Paul, Minn. * So. San Francisco, Calif. * Seattle, Wash. 
Canada: Minnesota Mining & Manufacturing of Canada, Ltd., P.O. Box 757, London, Ont. All other export: Minnesota Mining & Manufacturing Co., 

International Division, 99 Park Ave., New York, N. Y. 





Self-locking UNBRAKO socket screws keep critical adjustments secure in the eccentric drive mechanism of this fatigue testing 
machine. Drive system delivers varying loads up to 15,000 pounds force to equipment under test at 1050 cycles per minute 


Vibration won't loosen 





elf-locking UNBRAKO socket cap screws 


Screws with Nylok* device permit adjustments, keep precise settings during long test runs 


UNBRAKO socket screws with the Nylok self-locking device 
stay tight under constant vibration. 


Take the eccentric drive system in the fatigue testing machine 
illustrated above, for example. This machine must frequently 
run for periods up to 2 weeks or longer, day and night, to 
complete a single test. Loosening of the screws which are 
used to adjust the tension-setting mechanism could not only 
cause damage to the machine, but also make the test data 
worthless. Self-locking UNBRAKO socket head cap screws 
eliminate such problems. 


An UnBRAKO socket screw with the Nylok self-locking device 
is a single unit. Just screw it into any tapped hole. Seated o1 
not, it locks positively wherever wrenching stops. Constant 
vibration or pounding, or endless running of a machine, 
won't affect these self-locking UNBRAKOs. The screws will 
not work loose! 


Write today for your copy of Form 2193, which gives complete 
catalog and technical data on the entire line of UNBRAKO 
socket screws with the Nylok self-locking device. Or see your 
authorized industrial distributor. Unbrako Socket Screw 
Division, STANDARD PRESSED STEEL Co., Jenkintown 9, Pa. 


STANDARD PRESSED STEEL CO 


—_—nn 
UNBRAKO SOCKET SCREW DIVISION 
HOW IT LOCKS. The tough, resilient Nylok locking pellet keys 


itself into the mating threads. It forces threads together, and 
locks the screw securely—whether or not the screw is seated. *T.M. Reg. U.S. Pat. Off. The Nylok Corporati JENKINTOWN PENNSYLVANIA 


KE ADER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 





ILLUMINATED 
PUSH BUTTON 





PUSH TO TEST 
INDICATING LIGHT 








OIL-TIGHT PUSHBUTTON LINE 


General Electric’s oil-tight line includes: 
standard and mushroom-head buttons; 
selector switches and potentiometers; in- 
dicating lights in six colors; and other 
special operators. Stations are available to 
accommodate one to sixteen units. 





ILLUMINATED PUSH BUTTON 

Color caps are available in red, green, 
amber, white, blue and clear. Units can be 
furnished with guard (left on station). 
Transformers are available rated 110, 220 
volts, 50/60 cycle or 440 volts, 60 cycle. 


PUSH TO TEST INDICATING LIGHT 


Faceted lens provides greater dispersion of 


light and gives all-angle visibility. Forms 
are available with the same transformer 
ratings and with the same six lens colors as 
the illuminated button. 
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. j ’ BAKER BROTHERS, INC., Toledo, Ohio, has standardized on 


General Electric oil-tight push buttons for their plastic molding 
presses. Units are front mounted on control panel door. 
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ONSRUD SPAR MILLING MACHINE—operated by G-E oil-tight 
push buttons in flush panels and a pendant station 


is made by 
Onsrud Machine Works, Inc., Chicago, Illinois. 


ADDED TO GENERAL ELECTRIC’S OIL-TIGHT PUSH BUTTON LINE, 


NEW illuminated push button and a 
NEW push to test indicating light 


Ass 





A new space saving illuminated push 
button and a quick-check, push to test 
indicating light have been added to the 
General Electric oil-tight pushbutton line. 
The illuminated push button is a single 
unit that provides the functions of both 
a push button and an indicating light, and 
can save you half your mounting area. 
The new push to test unit meets the 
newly revised JIC standards for push-to- 
test indicating lights. Both new units fit 
the same mounting hole and space as 
other units in the line. 





BOTH NEW UNITS are furnished with 
one standard contact block, and a permafil 
encapsulated transformer with the bulb 
mounted on the front. The encapsulating 
material helps insulate the transformer 
windings, and provides additional strength 
and resistance to mechanical damage. The 
bulb is the new plug-in G-E No. 12, 6 volt 
lamp, which has extremely long life. 


FLEXIBILITY in selection is one im- 
portant feature of the entire General 
Electric oil-tight pushbutton line. Build- 


ing-block construction allows you to use 
the same contact block with all separable 
operators, color rings and nameplates. 
Indicating lights, special units and 
accessories complete the line to give the 
many combinations you need. 


FOR DETAILS of the new units and the 
complete oil-tight line, see your nearest 
General Electric Apparatus Sales Office 
or Distributor. Or, write for bulletin 
GEA-5779, Advertising Section 731-12, 
General Electric Co., Bloomington, Illinois. 


GENERAL @@ ELECTRIC 








R-B-M Type “S” Air Conditioning Contactor 





NEW!! From Every Angle... 
With Cost Reducing Design Features 





APPLICATION The new Type “S” 30 Ampere Air Conditioning 
Contactor has been designed specifically for air conditioning control circuit appli- 
cations (300 volts maximum) where lower cost, small overall size, long life, and 
trouble-free service are of prime importance. The Type “S’’ Contactor is Under- 
writers’ Approved—Refer to File No. E 12139. 





In addition to its small size and low cost, the 
Type “S” Contactor has large double break silver alloy contacts, a rugged cast 
aluminum base and a molded magnet coil designed to withstand adverse temperature 
and humidity environments. Other features include: stationary and movable contact 
blocks of highly arc resistant melamine and a magnet design insuring positive con- 
tact action even under unusual voltage conditions. The versatility of the Type “S” 
Contactor is demonstrated by the availability of screw, quick connect or lead wire 
coil terminations and by its ability to operate in any position. 


FY PICGCAL SPECIFICATIONS 


Large Double Silver Alloy Contacts Rated 30 Amps. Continuous, 180 
Amps. In-rush. 


Contact Ratings 
Contact Terminals Screw Type 

Coil Terminals Double Quick Connect, Screw Type or Lead Wires. 
Coil Rating 6 to 230 Volts A.C. 


Pole Arrangement 2 or 3 Poles (2 Dummy Wiring Terminals Available on 2 pole Device Only). 


Request Bulletin C-7 


RBM DIVISION 


Manufacturers of Magnetic 


. N 1ANA 
Controls and Devices /» ee Sr ee ; ” 
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other outstanding 
*ESSEX ENGINEERED 


: 1 
production proven products 


WIRE AND CABLE 


A full “Extra Test’ line of lead, test lead, 

appliance, automotive and refrigeration 

wires, plus submersible pump cable and 

200° C. Sil-X insulations are examples of 
the versatility of “Essex Engineering”. 

Wire and Cable Division 

Fort Wayne, Indiana 








LOW COST POWER RELAY 


Outstanding features are molded terminal 
block actuator and cover; “Hammer-blow” 
action on contacts when coil is de-ener- 
gized; dust or lint contact cover; screw or 
quick connect contact terminals; rugged 
magnet frame and variety of mounting. Send 
for Bulletin No. 1030. 
R-B-M “Control” Division 
Logansport, Indiana 


COILED CORDS 





The “spring” in Coiled Cords automatically 
synchronizes with moving components that 
are electrically powered. There cre no 
hoping, tangling cords in the way... 
because Coiled Cords extend and retract 
as needed. Write for new literature. 
Cords Limited Division 
DeKalb, Illinois 


ESSEX 


WIRE CORPORATION 
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Phoenix 4-Step Service can be of 
invaluable assistance in helping 
you utilize rubber to develop a 
better end product. Compounding 
and fabricating rubber has been a 
Phoenix specialty for 25 years. 
This concentration enables 
Phoenix to develop natural and 
synthetic rubber compounds to 
solve a variety of product design 
problems involving such factors 
as high and low temperature, 
abrasion, weather, load, torque, 
corrosive fluids and bonding to 
other materials. You can confi- 
dently put your rubber problem 
to Phoenix for an imaginative and 
thoroughly satisfactory solution! 


Leading Manufacturers 
of Custom Molded 
Mechanical Rubber 


STEP 1—ANALYSIS Phoenix studies the part 
to determine which will be the most suit- 
able rubber compound. 


STEP 3—COMPOUNDING Then Phoenix 
compounds and tests the most suitable 
natural or synthetic rubber. 


CLERC EO LLL LEE LLL ROE ORE: OE 


SERVICE 


STEP 2—DESIGN Phoenix assists in design- 
ing the part to perform the function in- 
tended at an acceptable cost. 


STEP 4—MANUFACTURE Modern equipment 
and exacting production control assure fast, 
accurate molding. 


RUBBER PRODUCTS DIVISION 
PHOENIX MANUFACTURING COMPANY 


JOLIET, ILL. e FOUNDED 1882 


Integrated Manufacturing Facilities: RUBBER PRODUCTS DIVISION, FLANGE AND FORGING 
DIVISION, STEEL MILL DIVISION, STEEL BUILDING PRODUCTS DIVISION, HORSESHOE PRODUCTS DIVISION 


READER INQUIRY SERVICE CARDS, PRECEDING BACK 
















RCA Power Tubes Open New Horizons 
for Electronically Controlled Power 


ee RCA-6181*, RCA-6166, RCA-5762, RCA-5604-A—Large- 
| Power Tubes...feature reliability and long life in com- F 
*. ‘munication and industrial services. 
























RCA-6949 * 
Super-Power 
Type...capable 
of generating use- 
ful continuous rf 
power in the order of 500 kw 
at high efficiency and with ex- 
ceptionally low driving power. 
Bulletin in preparation. 





RCA-6816*, RCA-6884, RCA-6161, 
RCA-6146, RCA-6883, RCA-6417, 
RCA-5763 —Small-Power Tubes... for 
compact, light-weight, high-efficiency 
equipment designs. 





“Premium” Tubes and “Special Red” Types for Exacting Requirements 
ft of Military and Critical Commercial Services 





0.0 
nes 





RCA “Premium” Tubes and “Special Red” Tubes are 
specially processed, rigidly monitored by 100% micro- 
scopic inspection of 24 or more categories of workmanship 
—to weed out early-hour failures, assure dependable per- 
formance. RCA “Premium” Tubes and “Special Red” 
Tubes are quality-controlled for reliability under tough 
conditions of vibration, impact, humidity, and wide tem- 
perature variations. For complete listing of RCA’s com- 
prehensive line of “Premium” Tubes and “Special Red” 
Types contact the RCA District Office nearest you, or 
write RCA, Commercial Engineering, Harrison, N. J. 








For information on how these and other RCA products may be applied to your designs, contact the RCA District Office nearest you. 


EAST MIDWEST WEST GOVERNMENT 

744 Broad Street, | Suite 1181, Merchandise Mart Plaza | 6355 E. Washington Blvd. | 224 N. Wilkinson St. 1625 “‘K’’ St.,N.W. 415 South 5th St. 
Newark 2, N. J. Chicago 54, Illinois Los Angeles 23, Calif. Dayton, 2, Ohio Washington, D. C. Harrison, N. J. 
HUmboldt 5-3900 | WHitehall 4-2900 RAymond 3-8361 Hemlock 5585 District 7-1260 HUmboldt 5-3900 






For technical bulletins presently available on the products shown here, write RCA Commercial Engineering, Section G54R, Harrison, N. J 
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RCA Magnetrons and Traveling-Wave Tubes 
Spur New Advances in Microwave Designs 


RCA-6521—Weather-Radar Magnetron...for reliable service in 
airborne electronic equipment. 2000-hours warranted life. 


RCA-6865-A—Tunable-Type Magnetron... for pulsed-oscillator 
service. Provides essentially uniform peak power output over the 
tuning range 8750 Mc to 9600 Mc. Limited to government end 
use. For further information, contact the RCA District office 
nearest you. 


RCA-6861—Low-Noise Traveling-Wave Tube... extraordinarily 
low noise figure of 6.5 db in the 2600 Mc to 3500 Mc range. 


Camera and Image-Converter Tubes 
Probe New Frontiers for Industry 


RCA-6198-A—Vidicon... 
small-size camera tube 
without side tip for com- 
pact industrial television 
applications. 


RCA-6849 — Image Orthi- 
con...with exceptionally 
high sensitivity and spec- 
tral response approaching 
that of the eye for oper- 
ation under extremely low 
light levels. 


RCA Infrared Image-Con- 
verter Tubes... available 
for government end-use. 
For further information, 
contact the RCA District 
Office nearest you. 


RCA Storage and Display Tubes Extend 
the Design Boundaries of Electronic 
Data-Processing Devices 


RCA-6499 —Radechon...a 
charge storage tube of the bar- 
rier-grid type intended for use 
in a wide variety of informa- 
tion processing systems. 

RCA-6896/1855 — Graphechon 
..a charge storage tube for 
use in data-processing applica- 
tions where signal information 
must be transformed continu- 
ously from one time-base to an- 
other. Bulletin in preparation. 


RCA-6866—Display Storage 
Tube... with average display 
brightness of 2750 foot-lam- 
berts for use in applications 
where it is desired to have a 
non-flickering display of stored 
information for about 60 sec- 
onds after writing has ceased. 


Superior-Quality Transistors for Designs Where 
Performance-Reliability is of Prime Importance 


RCA-Type No. 


2N77* 

2N104, 2N215* 
2N105* 
2N109, 2N217* 


2N139, 2N218* 
2N140, 2N219* 
2N175, 2N220* 


2N206* 
2N247* 
2N269* 


2N270* 
2N301 


2N301A 


Application 
Class A AF Amplifier Type. 
Class A AF Amplifier Types. 
Class A AF Amplifier Types. Small size for compact designs. 
For large-signal Class A or B, AF Amplifiers. Power Output: two 
2N109's in class B Push-Pull, 150 milliwatts. 
Class A 455-Ke IF Amplifier Type. 
Converter and Mixer-Oscillator Types for 540—1640 Ke Band. 


Extremely Low-Noise Types for Preamplifiers or Input Stages of 
Audio Amplifiers. 

Class A AF Amplifier Type (Tested for temperature cycling and 
moisture resistance). Meets MIL-T 25380/4 USAF specification. 


**Drift'* RF Amplifier Type for AM Broadcast Band up into the 
Shortwave Bands. 


For Medium-speed switching Applications in Electronic 
Computers. 
For Large-Signal Class A or B, AF Amplifiers. Power Output: one 
2N270 in class A, 60 milliwatts; two 2N270's in class B, Push 
Pull, 500 milliwatts. 
High-Power Type for Class A or B, AF Amplifiers. Power Output 
one 2N301 in class A, 2.7 watts; two 2N301's in class B, Push 
Pull, 12 watts. 
Like 2N301 but operates at peak collector voltages as high as 
60 volts. 

* Flexible-lead type 


“ 


RADIO CORPORATION of AMERICA 


Electron Tube Division, Harrison, N. J. 
Semiconductor Division, Somerville, N. Jd. 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 











TAYLOR 


Laminated Plastics 
Vulcanized Fibre. 


Shop Talk 


TAYLOR 


rigs « @:. 


Plants in Norristown, Pa. and La Verne, Calif. 


PHENOL IC— MELAMINE—SILICONE—EPOX Y LAMINATES * COMBINATION LAMINATES * COPPER-CLAD LAMINATES * VULCANIZED FIBRE 


Tips for designers 





Rollers for sliding drainboards of double drain 
sinks are made of Taylor Grade L phenolic lami- 


nate, have high impact strength and resistance 
to wear. 





House trailer interior walls are made of 
plywood faced with Taylor vulcanized fibre, 
chosen for its combination of light weight and 
high strength. 


— 


Fan blades can be fabricated from Taylor Grade 
C-7 post-forming laminate . . . have excellent 


physical strength and operate quietly. 





Terminal strips for high-precision electronic 
instruments benefit from the excellent insulating 
propertiesof Taylor XXXP-301 hot-punch laminate. 


TAYLOR SUPERIOR 
COPPER-CLAD LAMINATES 
Taylor GEC (glass epoxy) 
Copper-Clad and Taylor XX XP- 


242 cold punching (paper- 


phenolic) Copper-Clad. Taylor 
uses high purity rolled copper 
on base materials with out- 


standing electrical properties. 








Roller bearing cage, used by Steel Products Engineering Co., division of Kelsey- 
Hayes Wheel Co., is fabricated to very close tolerance by Taylor... of GradeL 


phenolic resin. This material provides good machined edges, wearing qualities 


and impact-fatigue strength. 


Need accurate laminated plastic parts? 
Taylor can do the job for you. 


This roller bearing cage posed a 
problem in both material selection 
and fabrication. It had to have 
high impact-fatigue strength and 
good wearing qualities, and it had 
to have edges and inside diameter 
machined to extremely close toler- 
ances. Taylor Grade L phenolic 
tubing proved to be the right ma- 
terial, and Taylor’s Fabrication 
Division solved the production 
problem. 


Many manufacturers have found 
the answer to their fabrication 
and assembly difficulties with the 
help of this Taylor facility, by 
having parts supplied completely 
fabricated to specified tolerances, 
ready for final assembly. With 


specialized equipment and ad- 
vanced techniques, Taylor is pre- 
pared to simplify production prob- 
lems, safeguard delivery schedules, 
and eliminate inventory head- 
aches. 


Chances are that you have a 
product design job on hand right 
now that Taylor can produce to 
the close tolerances you need. 
And Taylor can deliver it quickly 
and economically to your exact 
specifications. 


Taylor’s fabricating facilities and 
engineering staff are at your serv- 
ice. Contact your nearest Taylor 
sales engineer for a discussion of 
your particular requirements. 
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WESTINGHOUSE SILICON RECTI- 
FIER WN-5082, modified as shown, 
with maximum peak inverse voltage 
ratings of 50-400 v (300 to 5000 am- 
peres in bridge assemblies). 


JUST 5% OUNCES BUT IT KEEPS 
A HUGE GUIDED MISSILE 
“ON TARGET” 


Westinghouse SILICON” RECTIFIERS add 
striking power to U.S. Air Force 


THE SNARK—America’s first intercontinental pilotless missile 
cruises at fighter speeds—has a 5,000 mile-plus range. 74 feet long 
with warhead, its flight must be accurate—components and equip- 
ment must not fail. 


Electronic equipment guides The Snark. . . failure-free performance 
is a must even under stresses and strains of severe shocks, vibration 
and excessive heat. Component size and weight has been drastically 
reduced—without sacrificing operational efficiency. 


WESTINGHOUSE SILICON RECTIFIERS supply the DC 
power. Reliable yet smaller and lighter transformer-rectifier units 
were specially designed to convert 400-cycle three-phase AC power 
into 28 volts DC power. Regulated units use 12-phase self-saturating 


you CAN BE SURE...1F ITS 


Westinghouse 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 


magnetic amplifiers to regulate voltage supplied to the silicon 
rectifiers. In this application, WN-5082 diodes are used. 


Learn how new Westinghouse Silicon Diodes can provide greater 
reliability, higher efficiency, and save space and weight in your 
application. Fill in the coupon today. 


ee ee eee cece. 
WESTINGHOUSE ELECTRIC CORPORATION 
Box 868, Pittsburgh 30, Pa. 


Please send me data ew Westinghouse WN-5082 Silic< 


r Westinghouse Silicon Diodes. 


n Diode. 
Describe 


Please send me data on 
types or applications 








Name 
Title 
Address 
City 





Firm 


Zone. State. 
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SAVE ENGINEERING TIME WITH DIRECTLY 
RECORDED PHYSICAL MEASUREMENTS 


Brush oscillographic systems simplify analysis of stress, strain, torque, other variables. 


HE USE of Brush direct-writing oscillographs is now 

T simplifying many new measurement problems where 
physical deformation occurs. 

By cementing a strain gage wire to the surface to be 

tested, resistance will vary with any dimensional change, 


DRAWBAR 






LOAD 


Location of gages for measuring torque 


and changes can be directly recorded on an oscillograph. 
Such recording is instantaneous and manual plot- 
ting of data is eliminated. New Brush oscillographs 
and related amplifiers provide excellent readability in 
recording a wide range of strain gage measurements. 


INSTRUMENTATION REQUIRED 

Gages incorporating the sensing wire can be obtained 
with paper or plastic as a base material. Likewise, trans- 
ducers which incorporate gages are available. These 
transducers convert physical phenomena such as pres- 
sure, force, displacement, acceleration, torque, or load to 


a proportionate change in resistance. 

Output of the pickup element is fed into a Brush ampli- 
fier, then to a direct-writing Oscillograph. This provides 
you with an instantaneous, visible, reproducible, perma- 
nent record. Brush oscillographs offer a wide range of 





Brush portable oscillographs and amplifiers 


chart recording speeds — from 10 inches per day to 10 
inches per second. Variables from d.c. to 100 cycles per 
second can be recorded. 


SELECTION OF RECORDING EQUIPMENT 


A Brush representative can help you select the proper 
recording equipment from Brush’s complete line. ..cover- 
ing portable, rack-mounting, or bench-top console equip- 
ment...for 2, 4, or 6 channel recording ...for either ink 
or combination ink and electric writing. In virtually any 
kind of measurement, you'll get the facts easier 
and faster with Brush equipment. 


IBM NOISE REDUCTION PROGRAM 
EXPEDITED WITH 
BRUSH INSTRUMENTATION 


This section of the International Business Machines 
Corporation's Testing Laboratory gets facts on noise 
to make office machines quieter. A Brush-Bruel & 
K jaer Spectrum Recorder analyzes and records all 
sounds from 14 cycles to 36,000 cycles per second, in 
one-third octave steps. Unit operates automatically, 
presents data in a form most useful for noise reduc- 
tion. Described in booklet “Sound Measurements.” 





ALLIS-CHALMERS FIELD MEASUREMENTS ANALYZE TRACTOR PERFORMANCE 


This mobile test setup furnishes data 
on weight variation, hydraulic system 
pressure variation, rear axle torque, 
drawbar load, time and distance 
traveled, rear wheel revolutions, engine 
speed, manifold depression—to provide 
useful performance data. 
Instrumentation includes four Brush 
Analyzers, two Brush Oscillographs, 
and strain gages, used as follows: 


Write Dept. (-7 for new booklet Strain Recording”’ 


Weight variation on front end: 4 strain 
gages positioned on a cantilever beam sup- 
port to cancel everything but bending move- 
ment. Data recorded on Brush Oscillograph 


Pressure variation in hydraulic system: 
Pressure transducer measures pressure vari- 
ations to check additional weight as it is 
transferred to tractor rear wheels. Data 
recorded on Brush Oscillograph. 


Rear axle torque: Strain gage mounted 
rear axle, leads brought out through mer- 


BRUSH ELECTRONICS 


3405 Perkins Avenue, Cleveland 14, Ohio 


cury chamber pickup and data recorded on 
3rush Oscillograph. 


Drawbar load: Strain gage bridge mounted 
on plow hitch. Data recorded on Brush 
Oscillograph 


Time and distance, etc.: A fifth wheel on 
the implement serves as a measure of dis- 
tance and determining percent of slippage. 
A contacting device on the fifth wheel ener- 
gizes event markers on the oscillograph 
charts. Other variables measured by tacho- 
meters and gages. 


OSCILLOGRAPHIC RECORDING SYSTEMS + SOUND INSTRUMENTATION » MAGNETIC COMPONENTS «+ PIEZOELECTRIC MATERIALS » WEAPONS SYSTEMS 








For Longer Life and Reduced Maintenance 





rely on... 


Mallory 


motor-run 


Capacitors 


Mallory offers a complete line of AC capacitors for motor-run service. They are 
oil impregnated, and are especially designed for long, rugged service. 


These capacitors are primarily for heavy duty, continuous service motor-run 
applications—as a means of reducing current consumption in home and industrial 
appliances such as room air-conditioning equipment. Metal cased, they can be 
operated safely up to 10% above ratings—and at ambient temperatures as high 
as 75° C. Non-inflammable and non-oxidizable impregnating oil provides long 
service life and a high safety factor. 


Mallory Motor-Run Capacitors are companions to Mallory Motor-Start Capacitors 
that were pioneered by Mallory for smaller size, higher temperature ratings, and 
closer capacity tolerances for high starting torque. 

For start or run—give your motor drives extra dependability with Mallory 
capacitors—standards of industry. Both are available in a wide range of capac- 
ities, voltage ratings and mounting styles. Complete information and technical 
data are available through the nearest Mallory representative. 


Expect more...get more from 





INDIANAPOLIS 6, INDIANA 












Serving Industry with These Products: 


Electromechanical — Resistors * Switches * Tuning Devices * Vibrators 


Electrochemical — Capacitors * Mercury and Zinc-Carbon Batteries 








Metallurgical — Contacts * Special Metals * Welding Materials 





MALLORY & CO. Inc., 


P. R. 
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WESTON __s ims 


CORMAG® 
PANEL INSTRUMENTS 


SX 


Weston’s core-magnet instrument mechanism has made 
a big difference in panel meters . . . a big difference in 
instrument reliability, mounting facility, and instrument 
costs. The core-magnet construction is extremely sim- 
ple, yet it provides measurement reliability meeting 
Weston’s exacting standards. It is self-shielding, thus 
permitting the instruments to be used interchangeably 
on magnetic or non-magnetic panels; as well as mount- 
ing close together without intereffect. The final differ- 
ence is their cost. Due to design simplification, they are 
yours for /ess than you pay for conventional panel in- 
struments. For complete specifications and prices, con- 
sult your nearest Weston representative or write Weston 
Electrical Instrument Corp., Newark 12, N. J 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 
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Clevite Transi 


New gains won by focusing unusual production, engineering 
and quality control facilities on selected semiconductors 


eo. MASSACHUSETTS—Im- 
proved facilities for large volume 
production have brought about a 
rapidly growing demand for Clevite’s 
high-reliability semiconductors. 
Long a leader in the transistor- 
diode field, Clevite Transistor Prod- 






Continuous vertical crystal puller, developed 
by Clevite engineers, has tremendously im- 
proved the crystal-growing art. It is just one 
indication of the solid-state knowledge and 
volume production set up that keeps Clevite 
in the forefront of semiconductor develop- 
ments. 







diodes and transistors. 


- Clevite’s remarkable sales increase has been built on a selective line of semiconductors, 
plus specialized production and engineering facilities and an exceptional quality con- 
aol program. 


Reliability in volume accelerates 
istor Product’s steady growth 


| 175,000 square feet in the famous Waltham Watch Plant are devoted to 
» research, development and production of Clevite’s germanium and silicon 














ucts has stepped up its production 
capacity and concentrated its re- 
search, development and manufac- 
turing on aé_ carefully selected 
product line. 

Located in 175,000 square feet of 
the famous Waltham Watch build- 
ing in the heart of one of the nation’s 
most active electronics areas, this 
division of Cleveland’s Clevite Cor- 
poration is credited with an im- 
pressive number of industry “‘firsts”’. 
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Winner of the first power transistor IPS con- 
tract awarded by the Signal Corps, Clevite 
Transistor Products developed the only military- 
approved power transistor. In the commercial 
field, its power transistors are approved for the 
new radios used in nine out of ten makes of 1957 
automobiles. Clevite’s high-back resistance and 
fast recovery time glass diodes have won great 
favor in the computer industry. A new Remington- 
Rand Univac Computer, for example, utilizes 
approximately 60,000. Clevite is also the largest 
single supplier of germanium diodes to the tele- 
vision industry. 


Originally a producer of varied types of semi- 
conductors, Clevite Transistor Products now con- 
centrates research and development on a select 
line of transistors and diodes. The 50 members of 
the engineering staff — part of an employee group 
of almost 500 — are concentrating their efforts on 
the product improvement and quality control of 
power transistors and high-quality diodes for the 
more critical applications. Their work is supported 
by the scientists and engineers of both Clevite Re- 
search. Center in Cleveland and the German 
subsidiary Intermetall G.m.b.H. of Dusseldorf, 
Europe’s second largest manufacturer of semi- 
conductors. 


Extreme crystal uniformity — the key to high 
quality semiconductors — has been achieved by 
the development of a continuous vertical crystal 
puller in Clevite’s Waltham metallurgical labora- 
tories. Quality control is further advanced by a 
device that simplifies the measurement of thermal 
resistance in power transistors. 





Single crystals of silicon, grown at Clevite Transistor 
Products Metallurgical Laboratory, demonstrate the 
unusual uniformity made possible by Clevite’s crystal 
pulling technique. 


Automated production of diodes now underway 
is another indication of Clevite’s ability to control 
quality level and achieve high volume rates. 
Clevite is itself a large producer of silicon and 
germanium crystals — a basic advantage in meet- 
ing exceptional volume requirements. 


FOR DETAILS on specifications, prices and de- 
liveries, write or phone... 


CLEVITE 


TRANSISTOR PRODUCTS 


241 Crescent St.. Waltham 54, Mass. TWinbrook 4-9330 
Za, 





Crystal structures are double-checked in Clevite’s Materials and Metallurgy 
Laboratory by X-Ray and Double Crystal Spectrometer to match crystal 
quality to specific application requirements, 


Thermal resistance measurement equipment, another Clevite development, 
is used to check temperature drop between the junction and mounting 
base of power transistors under actual operating conditions. It's one of 
many specialized testing procedures to control quality and improve 
performance. 


Millions of Clevite glass diodes pass through assembly sections like 
the one shown in close-up here. At this stage of assembly, ger- 
manium is inserted in the cathode end prior to final sealing in 
miniature conveyorized furnaces. 
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Expanded line of stock Sola transformers 


regulate filament loads up to 25 amperes 


Sola Constant Voltage Filament Trans- 
formers are now available from stock in 
six different output ratings from 2.4 to 
25 amperes. Now, even sizable banks 
of electron tubes may be supplied from 
one compact source of +1% regulated 
filament voltage. 


Because of the current-limiting charac- 
teristics of Sola transformer design, cold 
filament inrush current is restricted to a 
safe level at loadings within 75-100% of 
the transformer’s full-load current rating. 


S © LA scenaniinniions 


The static-magnetic Sola filament trans- 
former, furnished with separate capaci- 
tors, is designed for simple mounting as 
a component of manufacturers’ products. 
The dependable tube performance and 
longer filament life these units offer is avail- 
able at only a moderate increase in cost 
over conventional filament transformers. 


For further information and specifica- 
tions, contact your Sola representative, or 
write for Circular CVF-269. 

SOLA ELECTRIC CO. 
| idl 
® 


4633 W. 16th Street 
Chicago 50, Illinois 
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PROBLEM: SOLUTION: 


Provide a reliable memory storage Magr tic Core Memory Planes by 
facility for digital computers . . . General Ceramics . . . far exceeded 
high speed, absolute dependability, the requirements, won immediate 
compact size essential. acceptance of leading computer 
manufacturers. 









Completely Assembled 

Coincident-current Magnetic 
Memory Planes for Computers, 
Switching and Automatic Control Systems 


General 
Ceramics 


FERRAMIC MAGNETIC 
MEMORY PLANES 


Utilizing Ferramic Magnetic Memories resulted in important increases in 
reliability, speed and accuracy in actual operation. In addition, designers found 
space requirements sharply reduced. Lower power consumption, lighter weight, 
elimination of heat dissipating devices and greatly reduced maintenance were 
other significant improvements. 


General Ceramics Magnetic Memories offer a solution to similar problems 
in automatic control systems for conveyors, elevators, telephony, production 
machines, processing equipment and signalling. For further details, write General 
Ceramics Corporation, Keasbey, New Jersey. Please address inquiries to Dept. ME 





é 


Completely assembled standard type 
memory frames available from stock 
Memory Frames of special design can 
be produced to your specifications. 


GENERAL CERAMICS 


Industrial Ceramics for Industrial Progress... Since 1906 
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FERRAMIC “ADVAC” HIGH 
FERRAMIC CORES MAGNETIC CORES PRECISION STEATITES TEMPERATURE SEALS SOLDERSEAL TERMINALS 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 19 





NEW CONTROLLED VENTILATION—pushes air 
through the motor from drive end to commutator 
end, opposite to the ordinary direction. Arma- 
ture cooling is increased...harmful brush dust cre- 
ated at the commutator is blown out of the motor. 
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ities 
oa 


ee: 


makes up to 55% lower armature inertia possible 


without sacrifice in capacity. Life-Line ‘‘H”’ gives 
the fastest accelerations and regulating speed 


changes for more and better production. 
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Westinghouse f2-Lize /H/ with silicone insulation 


FASTEST RESPONSE OF ANY 
STANDARD INDUSTRIAL MOTOR 


Life-Line® “H” Backs Up Lowest Inertia 
With High Commutating Ability 
for Increased Production 


Highly responsive drives are essential to fast auto- 
matic processing. No other d-c drive provides as fast 
speed changes as the Westinghouse Life-Line “‘H”’’. 


Efficient controlled ventilation makes possible the 
long, slim design of the Life-Line ‘‘H” armature, 
reducing inertia as much as 55% without sacrificing 
any capacity. 35% increase in commutating ability 
backs up this lowest inertia to produce the fastest 
response available in standard industrial d-c 
motors today. 


In addition, the new Life-Line ‘“‘H”’ with silicone 
insulation, offers many dividends in long-term de- 
pendability and minimum maintenance. For all the 
facts about Life-Line ‘‘H”’ call your Westinghouse 
sales engineer. Or, write Westinghouse Electric 
Corporation, 3 Gateway Center, P. O. Box 868, 
Pittsburgh 30, Pa. Ask for B-7056. J-21991-C 


you Can BE SURE...1F ITS 


Westinghouse 


NEW HOUSING DESIGN— provides maximum pro- 
tection—eliminates need for splashproof enclo- 
sures in many cases. All access openings are 
sealed with covers . . . single ventilation opening 
in each bracket faces directly down. 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 











MILLION 
POUNDS 


700 
650 


PROJECTED 
FREE WORLD 






NICKEL OUTP 


1951 1952 1953 ..1954 1955 1956 1957 1958 1959 1960 1961 





Another 50% advance in nickel industry’s production capacity 


Paced by Inco-Canada’s new developments in Manitoba, producers put 
1961 Free World nickel output at 650-675 million pounds a year—up 130% over 1951 


In 1951, the nickel industry of the Free 
World produced about 290 million 
pounds of nickel. 


Last year, the over-all output of the 
industry set a new record high of 450 
million pounds. 


This was an expansion of more than 
a substantial produc- 
tion boost that indeed benefited industry, 
but only after vital defense and 
government stockpile needs were given 
preference. 


50% in five years: 


New Inco-Canada developments 
help set new goals 


Right now Inco-Canada, with years of 
exploration behind the project, is push- 
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ing construction at its flew Manitoba 
mines: developing in the far North a 
new, big-tonnage nickel-producing area. 


In Ontario, at the same time, Inco- 
Canada is continuing to expand its 
Sudbury capacity. 

In 1961, this should lift Inco-Canada’s 
nickel output to 385 million pounds a 
year. A hundred million more than in 
1956! 


With the steadily increasing capacity 


Pi - 
JNCO. International Nickel 


The International Nickel Company, Inc 


of all Free World producers, in the next 
four years nickel production should be 
lifted to the all-time high of 650-675 
million pounds a year. 

With 1961 capacity anticipated at 
more than twice what it was in 1951— 
and with continuing exploration—nickel 
users are assured of more nickel in 
their future. 


The International Nickel Company, Inc., 
New York 5, N.Y. 


, is the U. S. affiliate of The International Nickel 
Company of Canada, Limited (Inco-Canada) 


producer of Inco Nickel, Copper, Cobalt, 


Iron Ore, Tellurium, Selenium and Platinum, Palladium and Other Precious Metals 
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Centralab 


1922~ 1957 


Since 1922, industry’s 
No. 1 source of 
standard and special 
electronic components 


VARIABLE RESISTORS 


Miniature Bs 


MS Radio and TV 


Transistor Circuits ey oS 


J Wirewound 


“Ab y 


ELECTRONIC SWITCHES 


th Miniature Rotary 


Rotary-Action Fiat 


Rotary Power 


Lever-Action 


TRANSISTOR AMPLIFIERS 


Single-stage > 


Four-stage 








Unparalleled savings 


Centralab TUBE-H-Cap* 
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In transistor applications Centralab 
where size and cost are 1922 1957 
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Regular disc 
Capacitor 


Centralab 
Ultra-Kap 


la 


PACKAGED 
SESH HUY 


New Centralab 
ULTRA-KAP* 
outperforms much larger 

and higher-priced components 


i] 


A radically new approach to a ceramic disc capacitor that combines 
unusually high capacity with small physical size. 


Has stable capacity curve over wide temperature range. Capacity vs. 
temperature: +25% over+10°C to +85°C. 


Ideal for by-pass in transistorized applications. 


Costs far less than electrolytic and tantalytic capacitors of equal or aL aaa aS 
greater capacity. 





___DIAM. —_MAX. THICKNESS __ CAPACITY MFD. TOLERANCE 
1/4” .156” .22 GMV 
3/8” .156” .56 GMV 
9/16” .156” 1.0 GMV 
3/4” .156” 2.2 GMV 


Write us for further information. Or have the nearby Centralab 
representative tell you more. If you don’t know who he is, ask us 


for his name. 
Centtralab A DIVISION OF 


GLOBE-UNION INC. 
974 E. Keefe Ave. 
Milwaukee 7, Wis. 
*Trademark In Canada: 
804 Mt. Pleasant Road 
Toronto, Ontario 


0-2258 





G-E mycalex...molded by G-E 
for better insulation of electrical products 
at higher temperatures and frequencies 


itched to G-E mycalex 


3 saved $15,000 a year! 


With G-E engineering design assistance, a manufacturer of 
outdoor lighting equipment changed from wet process 
porcelain to G-E mycalex for this lamp receptacle, and was 
able to save approximately $15,000 a year. 


Why? Metal inserts, formerly added only by a costly and 
time-consuming operation after the receptacle was formed, 
could now be firmly molded into the mycalex during the 
production process. 


design it This glass-bonded-mica insulation, molded by G-E’s 
compression or transfer methods, combines several important 


B E TTER features for better product performance at higher temperatures 
a and frequencies: resistance to heat (up to 300°C.), high 


) it h dielectric strength, good impact resistance, low loss factor, 
wl : 
arc resistance, close dimensional tolerances. 


G-E mycalex I The unique properties of G-E mycalex can help you improve 
existing products or develop new ones. G-E engineers will be 
happy to work with you in the solution of these design problems. 


WRITE TODAY for further information: Plastics Depart- 
ment, General Electric Company, Section 7EM, Taunton, Mass. 


Progress /s Our Most Important Product 


GENERAL &@ ELECTRIC 
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Control Problems ?... Consult CONTROL EXPERTS 


Textiles 


Control for Every = janmcas 
Industry...Designed 


Petroleum 


by Allis-Chalmers = (= 


Mining 


HE world’s largest line of major industrial equipment is 
produced by Allis-Chalmers. In supplying equipment to Metal Producing 
all industries, Allis-Chalmers has been called upon to pro- 
vide every conceivable type of control ... STANDARD, Metal Fabricating 
MODIFIED and SPECIAL DESIGN ... in thousands 
of applications. This experience can help solve any or 


Machinery 
all of your control problems...when you specify 


Allis-Chalmers Control. Lumber 


For Expert Help With Your Control Problems... 
call your Allis-Chalmers representative. His recom- Food Processing 
mendations are backed by Allis-Chalmers special- 
ized engineering staffs . . . by complete research 


, re Chemicals 
and testing facilities. 


For further information call your nearby 
A-C office, or write Allis-Chalmers, General 
Products Division, Milwaukee 1, Wisconsin 


Cement 


Automotive 


A-5203 


ALLIS-CHALMERS 
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FANSTEEL 


ELECTRICAL 


CONTACTS 


... dependable 
since 1914 


FANSTEEL 
SERVICE 


% 
tangible, definite and usable help... 
by people who are eager to give it, 


able to give it! 


Fansteel Metallurgical Corporation 


NORTH CHICAGO, ILLINOIS, U.S.A. 
F571 ea 
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NEW ROBBINS 


“SERIES 254U” re-rateD 
FIVE BIG 





FULL HEIGHT END HEAD PROTECTION 

One piece shrouded end heads give full height 
protection against moisture and falling objects. 
Internal baffles complete splash-proof construction. 
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& MYERS 
MOTORS offer you... 


ADVANTAGES: 








BEARINGS EASILY INSPECTED 
Removable cover plate at each end of head 
permits easy bearing inspection without dis- 
mantling motor. Bearings run in double-width 
races, thus have extra-large reservoirs contain- 
ing grease selected to resist dust, temperature, 
humidity and high operating speeds. 


LIFE. Mylar*, laminated to rag paper insures 
positive insulation and assures virtually perma- 
nent protection because of its excellent dielectric 
qualities. In addition, the rag paper backing pro- 
vides a cushioning effect for added resistance to 
obrasions and punctures. 





*DuPont registered trademark, 





“STRAIGHT THROUGH” DUAL-SWEEP 
VENTILATION ELIMINATES 

“HOT SPOTS” 

Tandem fans, one pushing and the other pull- 
ing, produce washing action around and over 
field coil ends, insure lower internal tempera- 
tures and longer dependable operation. 





PERMANENTLY NUMBERED LEADS 
SIMPLIFY INSTALLATION AND 
MAINTENANCE 


Proper lead identification is assured even after 
years of exposure. Numbers are permanently 
impregnated into the sub-surface of the insula- 
tion... can't wear off or deteriorate. 


Tuese five big advantages make R&M’s “Series 254U” re-rated 
motors your best buy for applications requiring dependable, 
full-time performance, They can be installed in any environment, 
outdoors without a cover or in damp and corrosive atmospheres. 
Moisture, rust or corrosion can’t affect their operation, and 
they take rugged duty in stride! Every R&M motor is electrically 
and mechanically designed to withstand the most severe 
operating conditions, Careful quality control and precision 
manufacture insure top performance and dependability year after 
year. Write today, for R&M Bulletin 520EMon R&M’s 


“Series 254U” re-rated motors! 


ROBBING 


SPRINGFIELD, OHIO 
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JOIN WITH HANDY & HARMAN SILVER BRAZING FOR PERMANENT PROFIT 







TAKE A LOOK 


...at Bulletin 20. This concise 
introduction to silver alloy braz- 
ing talks about joining methods, 
as well as joint design and econo- 
mies that can be enjoyed with 
Easy-FLo brazing. We'll send you 
a copy whenever you request it. 
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Honeywell Control Solves Complex 
Joining Problems Simply and Speedily 


Reliability is taken for granted wherever the name Honeywell appears on 
a temperature control. An important contributing factor is their method 
of joining control assemblies, for joints must withstand oxidation, corro- 
sion, pressure, heat and moisture in operation. Typical of quality manu- 
facturers, Honeywell is a seasoned user of Handy & Harman Easy-FLo 
and SiL-Fos low-temperature silver brazing alloys. Here are two typical 
examples: 


MODUTROL MOTOR—usea for two-position control of ventilating dampers in 





manufacturing plants and farm storage buildings. This simple copper-to- 
copper assembly requires two preplaced rings of Handy & Harman 
SiL-Fos, one at either end, and is self-fluxing. One operator runs two 
electric induction units and, jigging four at a time in each machine, brazes 
433 rotors an hour. 


ASSEMBLY FOR GAS VALV E—this complex four-part assembly is 


an excellent example of brazing versatility in joining dissimilar metals. The 
plug is made of leaded copper, the screw of Type 446 stainless steel, the 
tubing of Ambrac (4% zinc, 22% nickel, remainder of copper) and the 
base is made of Type 303 stainless steel. Two rings of Easy-FLo 3 join the 
entire assembly; one preplaced ring joins the screw and plug to the top of 
the tubing, the other ring joins the tubing and the base. HANDY FLUx is 
used in all operations. One operator brazes 141 assemblies an hour. 


This same metal-joining speed and economy can be applied to your own 
production if you will call in Handy & Harman. We are prepared to help 
you design for silver brazed construction and aid you every step of the 
way in creating a highly mechanized brazing setup that will be tops in 
operating efficiency. 


ATLANTA, Ga 
BMOGEPORT. CONN 
PROVIDENCE. & 


cmrcaGo 
HANDY & HARMAN 2": 


OFTReOr mwiCcK 
General Offices: 82 Fulton $t., Mew York 38, N.Y. tae 
DISTRIBUTORS IN PRINCIPAL CITIES aude. Cosa 


MONTREAL CANADS 
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750 feet of Rockbestos A. V.C. 


(N.E.C. TYPE AVB SWITCHBOARD WIRE) 


assures this Clark Controller of wired-in dependability 


ereeee” 
hah ahah bane 


HERE’S HOW 

CLARK CONTROLLER BENEFITS BY 
USING ROCKBESTOS A.V.C. SWITCH- 
BOARD WIRE: 


Easier, quicker installation — impregnated felted asbestos cushions the braid, 
Y eliminates cracking. Provides better appearance, allows easy-to-make finger 
bends. 


Y Strips easily — with both hand and power stripping equipment. 
W Takes 90° bends — no braid cracking or bulging. 
Y Controlled quality — for uniform diameter, color and performance. 


Y Fireproof — will not ignite, carry or support flame. Passes Underwriters’ 
Laboratories Vertical Flame Test, withstands 900 volts after flame test. 


YY Stands high temperatures — rated at 90°C (194°F.) by N.E.C. 


Y Moisture resistant — minimum breakdowns after one hour in water: 15 KV 
for type AVB and 12.5 KV for type TA. 


Y High dielectric strength — minimum breakdown voltages: for type AVB — 
20 KV, for type TA — 15 KV. 


You, too, can get these benefits from Rockbestos 
Switchboard Wire — for complete details and 
specifications, write for bulletin RSS 71-96 


When the Clark Controller 
Company designed this 
industrial control panel, it 
specified and used Rockbestos 
A.V.C. Switchboard Wire, 
thus assuring neat, 
dependable wiring. And, 

by using Rockbestos A.V.C., 
Clark depended on the 
switchboard wire that's been 
the industry standard for 


over a quarter of a century. 


Rockbestos A.V.C. (N.E.C. type AVB) Switchboard wire 
— solid or stranded 


Rockbestos A.V.C. (N.E.C. type AVB) Switchboard hinge cable 
— flexible stranded 


—————— 


Rockbestos N.E.C. type TA Switchboard ond flexible hinge cable 
— solid, stranded and flexible stranded 


USE THESE WIRES FOR 


* Switchboards, switchgear 
and control panels 


¢ Radio and television 


* Control panels for motor 
starters 


* Elevators, fire doors, cranes 


transmitters + Hinged connections on 
* Motor driven rheostats swinging meter panels 


* Motor leads, etc. 


ROCKBESTOS 
PRODUCTS CORPORATION 
NEW HAVEN 4, CONNECTICUT 


NEW YORK + CLEVELAND + DETROIT « CHICAGO « PITTSBURGH © ST.LOUIS * LOS ANGELES » NEW ORLEANS * OAKLAND, CALIFORNIA + SEATTLE 
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*'Camel Bearing’ Model 
Series ‘‘402" 


SPECIFY SORENG SHADED-POLE MOTORS 
Where Economical, TROUBLE-FREE Operation is a Must 













Series "401" 


Series 401” for Standard Life Applications 


Here's a tough, durable Shaded-Pole Motor. The “401” has positive aligned 
bearings with self-aligning features and an open-skeleton frame for ef- 
fective heat dissipation. You have your choice of 12 models. You'll find 
a “401° Shaded-Pole Motor that meets your needs exactly. 


MODEL NO’S (?) 402-10} 402-20 | 402-30 | 402-40 | 402-50 | 402-60 
402-11 | 402-21 | 402-31 | 402-41 | 402-51 | 402-61 
401-10} 401-20 | 401-30) 401-40 | 401-50 | 401-60 
401-11 | 401-21 | 401-31 | 401-41 | 401-51 | 401-61 


FREQUENCY 
AMPERE—NO LOAD 
WATTS—NO LOAD 
R P M—NO LOAD 
MAX. HP. OUTPUT(') 


START TORQUE OZ.IN | 0.58 | 14 | 23 | 23 | 33 | 49 


sraueo warts [18 | 29 | «0 | «5 | 00 | v0 
a 
SHAFT DIA. “B”" 


| 0.182 | 0.182 | 0.182 | 0.182 10.2178 [0.2178 
0.8 1.2 1.4 


WEIGHT—POUNDS 1.6 19 2.4 


Send for your copy of Soreng’s new booklet on 
Shaded-Pole Motors. It contains drawings, techni- 
cal data and specific applications. 
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Series 402” with New CAMEL BEARING 
Holds Lubricant Thousands of Hours Longer 


The “402” Shaded-Pole Motor is built to last. It’s a rugged 
little powerhouse with an EXTRA long life due to its exclusive, 
new CAMEL BEARING design. This special bearing bracket 
provides automatic, positive oil circulation even under high 
temperatures. Oil is constantly feeding into bearing cavities as 
operating conditions demand. 

The “402” is made of high quality, silicon steel. It’s versatile, 
too! The rotor bracket is easily removed so that the motor can 
be adapted to a variety of field applications. Standard mount- 
ing holes make it interchangeable with other motors. Range of 
12 models cover all types of applications. 


SORENG SHADED-POLE MOTORS HAVE OVER 
140 PRODUCT APPLICATIONS 


Typical Applications include: springwire, gear, chain, rubber belt and 
friction drives or, to move high velocity, heater or sirrocco air, 


NOTES: 
1. HP RATING AT 3000 RPM—CONTINUOUS DUTY FAN LOAD 


2. ALL NUMBERS ENDING IN “0’’ DENOTE CLOCKWISE SHAFT ROTATION 


ALL NUMBERS ENDING IN “I” DENOTE COUNTER-CLOCKWISE SHAFT 
ROTATION 


3. 402—LONG LIFE SERIES 
4. 401—STANDARD LIFE SERIES 
5. LEADS—#20AWGX 7° LONG LEAD WIRE THERMO PLASTIC 


CSCS ESSE EEE EEE EEE EEE EEE EEEE EEE HEHE EEE HEHEEE 


CONTROLS COMPANY OF AMERICA 
Manufacturers of SORENG controls 


9551 SORENG AVENUE e SCHILLER PARK, ILLINOIS 


COPS SESE EHE EEE HEHEHE SESESHESHEHEHEHHEHEHEHEEHEEESE 


eeeeeeeeaeeeeee 


controls > Cx make modern living possible 
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When one of many requirements 


is DIMENSIONAL 


DIMENSIONAL STABILITY, resistance to wear, and 
treedom from carbonization were required in this 88-insert 
stator in the emitter assembly of the IBM 46 Tape-to-Card 
Punch. Stator is Durez diallylphthalate, has 
inserts and center ring molded in. 
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STABILITY... 


Dimensional Stability plus 
HEAT RESISTANCE 


These, combined with fine electrical properties, 
make Durez phenolics preferred for countless 
applications. Illustrated mounting base for 
King-Seeley’s new Chef-O-Matic range surface 
element temperature control 


get 


the : Dimensional Stability plus 


DURABLE SURFACE LUSTER 


Smooth operation of the lens tube on the 
Wollensak Automatic Slide Projector is assured 


a i | by molded-in threads that meet exacting toler- 
O ers Stee ances. It’s engineered for attractive appearance 
WA 


in lustrous black Durez phenolic 


Dimensional Stability plus 
CHEMICAL RESISTANCE 


Print conveyor bearings molded 
of nylon-flock-filled Durez phenolic 
operate submerged in Photostat 
Photographic Processors, withstand 
the effects of processing solutions 
and the wear of rotating metal shafts. 


DUREZ PLASTICS 


It’s obvious that you just can’t stop with one outstanding property —or even two 
or three—when you're looking for a plastic to solve a design problem.. 

improve a product...hold the cost line. This is why the Durez thermosetting 
plastics are a gold mine of ideas for design engineers. 


Durez offers balanced properties in a great variety of useful combinations. 

For close-tolerance components resistant to impact, heat, water and chemicals...and 
wherever good electrical characteristics are essential... count on success with 

Durez phenolics. Their batch-to-batch uniformity and excellent molding behavior 
permit design in intricate shapes and hold down cost. Many are formulated for 
easy preforming and molding in automatic machines. 


Where very high volume resistivity and arc resistance are required, investigate 
the Durez diallylphthalate materials. 


For data and information keep in touch with your molder...call on our field 
engineering service...or let us send you our monthly “Plastics News.”’ 


Plastics that Fit the Job 


DUREZ PLASTICS DIVISION buh 


Pott ie Ve 
a ta ler 
HOOKER ELECTROCHEMICAL COMPANY 


1307 WALCK ROAD, NORTH TONAWANDA, N. Y. 
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Special Reports 
On Finishing Non-Ferrous Metals 


NUMBER I1—Paint Base, Corrosion- 
Resistant Finishing with lridite 


® 
WHAT IS IRIDITE? 


Briefly, Iridite is the tradename for a specialized line of 
chromate conversion finishes. They are generally applied 
by dip, some by brush or spray, at or near room tem- 
perature, with automatic equipment or manual finishing 
facilities. During application, a chemical reaction occurs 


that produces a thin (.00002” max.) gel-like, complex 
chromate film of a non-porous nature on the surface of 
the metal. This film is an integral part of the metal itself, 
thus cannot flake, chip or peel. No special equipment, 
exhaust systems or specially trained personnel are 
required. 


Chromate conversion coatings are well 
known and accepted throughout industry 
as an economical means of providing cor- 
rosion protection, a good paint base and 
decorative finishes for non-ferrous metals. 
However, continued developments have 
been so rapid and widespread that many 
manufacturers may not be completely 
aware of the breadth of application of this 
type of finish. Hence, this digest of cur- 
rent information; to bring you up to date 
on the many ways in which you can ob- 
tain proper surface preparation for paint- 
ing and increase product durability with 
a single multi-purpose chemicai pretreat- 
ment. Report I on decorative, corrosion- 
resistant finishes and Report III on 

polished, 


finishes are available on request 


chemically corrosion-resistant 


First, it is an accepted fact that metal 
surfaces should be prepared before paint- 
ing to make possible an efficient paint sys- 
tem. Naturally, this preparation should 
provide for good initial paint adhesion. 
Chemical treatments have proved extreme- 
ly effective in this respect, particularly 
those of a neutral or preferably acid na- 
ture. Further, to be most efficient, chem- 
ical treatments should provide a non-por- 
ous barrier to maintain adhesion by sealing 
the metal from the paint and moisture. 
They should also provide a self-healing 
film which prevents lateral corrosion in the 
event that bare metal is exposed through 
scratching. 


The Iridite chromate conversion coat- 
ings meet all these requirements. Iridite 
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is a chemical conversion treatment for sur- 
face preparation. It provides initial paint 
bonding by molecular adhesion. It is acid 
in nature and produces a film that is gel- 
Thus, 
the Iridite film effectively seals the metal 
from the paint and from moisture penetra- 
tion. Because the film contains certain 
relatively soluble constituents, it will pro- 
tect areas scratched through to bare metal 
and prevent lateral corrosion. This is 
accomplished by a gradual leaching of 
these constituents into the damaged area. 


like and non-porous in structure. 


Further, because of its gel-like, non-crys- 
talline nature, the Iridite film will not 
affect the appearance or texture of the 
paint film, nor will it dust or powder to 
mar the painted surface. Because the 
film is non-porous, paint coverage is in- 
creased, thus substantial savings in paint 
costs will be realized. In addition, treated 
parts may be stored for long periods of 
time prior to painting without the risk of 
entrapped moisture causing 
when painting. 


blistering 


Iridite chromate conversion coatings 
are widely used with equal ease and suc- 
cess under both baked and air-dried paint 
systems. While the actual adherence prop- 
erties of the Iridite film do not increase 
appreciably with its thickness, corrosion 
protection does. The protection of the 
Iridite film is proportionate to its thickness 
and should be taken into consideration 
when selecting the Iridite to meet your 
needs. However, it is sometimes necess- 
ary to sacrifice maximum corrosion pro- 
tection for appearance when a finished 


part is to be only partially painted. For 
example, it may be desirable to use a thin, 
clear, bright Iridite film if the unpainted 
areas must present a chrome-like appear- 
ance. A typical case is that of instrument 
housings on which the exterior is painted 
and the inside left unpainted. 


On the other hand, if all surfaces of the 
product are to be painted and maximum 
corrosion protection is required, the heav- 
ier and most protective Iridite films should 
be used. For example, all surfaces of zinc 
die cast fruit juicers are finished with a 
highly protective Iridite film prior to paint- 
ing to provide maximum resistance to the 
corrosive action of fruit juices. 


Iridite finishes are now available for all 
commercial forms of the more commonly 
used non-ferrous metals, including zinc, 
cadmium, aluminum, magnesium, silver, 
copper, brass and bronze. In addition to 
providing an excellent base for paint, the 
Iridite films also have high decorative val- 
ue when used as final finishes in them- 
selves. 


These films can produce a wide variety 
of pleasing appearances including clear 
bright, iridescent yellow, bronze, olive 
drab and brown. In addition, many films 
can be modified by bleaching or by dyeing. 
Among the dye colors available are var- 
ious shades of red, yellow, green, blue or 
black. 


In planning or designing, you should 
consider the many other characteristics of 
Iridite finishes which may enter into the 
specific problem. In addition to their func- 
tions as protective and decorative finishes, 
and as bases for organic finishes and bond- 
ing compounds, Iridites have low elec 
trical resistance. Some can be soldered 
and welded. The film does not affect the 
dimensional stability of close tolerance 
parts. 


Iridites are widely approved under both 
Armed Services and industrial specifica- 
tions because of performance, low cost and 
savings of materials and equipment. 


You can see then, that with the many 
factors to be considered, selection of the 
Iridite best suited to your product requires 
the services of a specialist. That’s why 
Allied maintains a staff of competent 
Field Engineers—to help you select the 
Iridite to make your installation most 
efficient in improving the quality of your 
product. You'll find your Allied Field 
Engineer listed under ‘Plating Supplies’’ 
in your classified telephone book. Or, 
write direct and tell us your problem. 
Complete literature and data, as well as 
sample part processing, is available. 
Allied Research Products, Inc., 4004-06 
East Monument Street, Baltimore 5, 
Maryland. 
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PRECISIO 


series 


The new standard of high-precision potentio- 
meters. Advantages include greater accuracy, 
finer resolution, lower torque, longer life and 
better performance under adverse environmen- 
tal conditions. 48 standard models*meet most 
special design requirements. 


series 


Precision potentiometers that offer your 
products a price advantage in today's 
competitive markets. Engineered for easy 
installation with readily accessible ter- 
minals. Accurate, dependable, long lived. 


Long a favorite for both military and 
commercial purposes. Has proved itself 
exceptionally rugged and dependable 
in years of use on many mobile and 
stationary applications. 


BORG MICROPOTS 


precision potentiometers with 


UNLIMITED DESIGN APPLICATIONS... 
MORE PROFITABLE PRODUCTION POSSIBILITIES 


Your job is made easier when you use Borg Micro- most rigid commercial and/or military specifications. 


pots. They're versatile .. . they're flexible. Standard They're readily available too. Production has been 


models can be readily adapted to meet the special stepped up to assure prompt delivery of any model 


requirements of a wide variety of applications. What in any quantity. We invite consultation with your 


is more they have many exclusive advantages: — — 
absolute linearity, permanent accuracy, long life, and 


dependability. You can rely on them to meet your 


Borg "Tech-Rep". His helpful advice can often save 
you time and money. Write us today for his name 


and address. It will pay you to know him. 


BORG EQUIPMENT DIVISION 
The George W. Borg Corporation 


ArT Teall ee Art) tis 
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OTTAWA 60 BLUE SHEET 


This Blue Sheet contains 
certified data on the phys- 
rm characteristics of ss 
Guan ichocedasinn’ bald 
service tests. All the infor- 
mation you'll need on 
methods of handling and 


OTTAWA GO 


OTTAWA 60 is a new die steel, an 
A-L “original,” developed primarily to 
deep draw and form stainless steel. As 
intended, it performs without galling or 
pickup and shows exceptional wear re- 
sistance in that service. We have plenty 
of case histories to show you in proof. 

But wherever you use Ottawa 60 draw 
dies—not just on stainless steel—this 
high-carbon, high-vanadium alloy comes 
through for you. Illustrated above are the 
first and second draws on transformer 
housings, produced from .037"" gauge 
SAE 1010 strip. The company formerly 
used dies made of 5% chrome air-harden- 


pi 


ing die steel—and later a more highly 
alloyed material—without ever getting 
more than about 2000 pieces before the 
dies began to show gall marks and pickup, 
and parts were rejected due to scoring, 
breakage and oversize. Dies made from 
Ottawa 60 forgings cured that! Results after 
25,000 pieces showed no pickup and no wear 
on punch or die. 

@ You can solve many a problem and 
save real money with Ottawa 60 draw 
dies! Write for information or call in our 
Field Service Staff to help you get started 
Allegheny Ludlum Steel Corporation, 
Oliver Bulding, Pittsburgh 22, Pa. 


For nearest representative, consult Yellow Section of your telephone book 


For complete MODERN Tooling, call 


Allegheny L Ludlum 


WEW 5463 A 


Fine Too. stee™ 
SINCE 1854 
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3M takes the wraps off 
a startling new insulation 


“SCOTCHPLY” Brand Reinforced Plastic 
strengthens, insulates and bonds! 


Now a high-strength, lightweight reinforced ““SCOTCHPLY”’ Reinforced Plastic is a mold- 
plastic—“‘ScotcHpLy” Reinforced Plastic able, laminated plastic reinforced by thousands 
makes possible the bonding of coil, conductors, of continuous, non-woven glass filaments. Thus, 
insulators and pole piece into one complete unit. unlike conventional glass fiber reinforced plas- 
It increases the operating life of motors and other tics, it can be tailored to meet specific stress and 
rotating equipment—even under the most severe insulating requirements. For complete informa- 
operating conditions. tion, write address below. 


Quick Facts VOID FREE-—-contains no small openings or weaknesses common to varnishes, resins or wrappers 

or other “‘encapsulating’’ materials. © HIGHLY DIELECTRIC —seals out moisture, carbon and 

si on dust particles. CORROSION RESISTANT chemically inert to most acids, bases and solvents. 

SCOTCHPLY"< Shows no appreciable deterioration when exposed to weathering. e HIGH MECHANICAL 

Brand STRENGTH--withstands stresses of centrifugal force in rotating equipment. e SUPERIOR 

THERMAL CHARACTERISTICS— virtually eliminates problems created by severe thermal 

Reintorced cycling. Coefficient of lineal expansion nearly identical to copper. 

Plastic 


Unique properties of “ScoTcHPLy”’ Reinforced Plastic open up a whole new range of engineering 
and structural possibilities in the manufacture of electrical equipment. Ask today for 3M technical 
service or literature with complete information. Write Minnesota Mining and Manufacturing Co., 
Dept. PH-77, St. Paul 6, Minnesota. 


REG. U.S. PAT. OFF. 


) C OTC HPLY Reinforced Plastic 


er OOUCT o, 
BRAND 


f 
The term “‘ScoTcHPLy”’ is a registered trademark of Minnesota Mining and Manufacturing Company, St. Paul 6, Minn. Export Sales Office: i 


99 Park Ave., New York 16, N. Y. In Canada: P.O. Box 757, London, Ontario. "€seanc™ 
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DESIGN SOLUTIONS with G-E 
























USED ON MANY LABOR-SAVING 
DEVICES SUCH AS GLASS WASHERS, 
SHOE BUFFERS, BUTTER CHURNS 


SHADED-POLE MOTORS--LONG KNOWN AS SMALL,LOW COST morors FoR FAN 
AND BLOWER APPLICATIONS--ARE NOW USED IN A MYRIAD OF 
ADDITIONAL APPLICATIONS. GENERAL ELECTRIC PERMANENTLY-LUBRICATED 








dy SHADED-POLE MOTORS HAVE MANY FEATURES WHICH MAKE THEM 
oi 4 F DESIRAGLE-- SUPERIOR VENTILATION-- MOUNTING FLEXIBILITY-- 
ILEKe. SMALLER DESIGN--ALL-ANGLE OPERATION=-<cnHoice OF OPEN, TOTALLY 
"GT ~\ ENCLOSED OR TOTALLY ENCLOSED FAN-COOLEO MODELS-- RATINGS 1.5 


WATTS- 174 HP. TYPICAL APPLICATIONS ARE ELECTRIC SHOE 

BUFFERS FOR THE HOME AND OFFICE--BUTTER CHURNS--DISH ANO 
GLASS WASHERS IN RESTAURANTS -- SANDERS--AQUARIUM AIR 
ANO WATER PUMPS--SUMP PUMPS--ANOD MANY OTHERS. 


AIRLINERS COOLED BY HERMETIC 

MOTOR PARTS LESS THAN 6¥%2 INCHES 

IN DIAMETER-- 25 HP DELIVERED 
CONTINUOUSLY AT 23,500 RPM. 


HERMETIC MOTOR PARTS wiTH DIAMETER OF ONLY 65/16 

INCHES WEIGH ONLY 18 POUNDS-=-- ver ceciver 
25 HP CONTINUOUSLY AT A SPEED OF 23,500 RPM/ 

DESIGNED TO POWER AN AIRBORNE COMPRESSOR, THESE PARTS- 
STATOR, ROTOR AND SHELL- ARE COOLED BY FREON CIRCULATING 
THROUGH THE SEALED PARTS. THE COMPACT TWO-POLE, 400-CYCLE 
CONSTRUCTION MAKES POSSIBLE A CONTINUOUS 25 HP RATING. 





Specialty motors 


QUIET, COOL-RUNNING G-E 120 
HP MOTOR VIBRATES ELECTRONIC 
ORGAN REEDS, ELIMINATES GEAR UNIT | 


ORIGINALLY, WURLITZER CO. ENGINEERS USED A MOTOR AND GEAR 
IN A SOUNDPROOF HOUSING TO POWER A BLOWER WHEEL FOR (r 
VIBRATING ORGAN REEDS. BUT BY SWITCHING TO A G-E ~~ 
3450-rRem Y20 HP SMALL INDUCTION MOTOR, THEY 
WERE ABLE TO ELIMINATE THE GEAR UNIT ENTIRELY. 
ALSO, THE EXTREME QUIETNESS OF THE COMPACT 
LITTLE MOTOR ENABLED THE ORGAN DESIGNER TO MOUNT 
THE MOTOR OUTSIDE OF THE SOUNDPROOF HOUSING/ 










AFTER THE MOTOR-POWERED BLOWER STARTS 
REEDS VIBRATING, THE ORGANIST TOUCHES KEYS 
AND A METALLIC PICK-UP ARM FEEDS VIBRATIONS INTO 
AN ELECTRONIC SYSTEM TO THE AMPLIFIER. 
THE resuct: SOFT ELECTRONIC MUSIC WITH 
THE HELP OF A G-E MOTOR/ 


AVAILABLE: COMPLETE FHP MOTOR ENGINEERING ASSISTANCE FOR YOU / 


HERE'S THE SPECIAL ATTENTION YOUR SMALL-MOTOR PROBLEMS GET AT G.E. 





YOUR LOCAL G-E APPARATUS HE CALLS A TEAM OF AT THEIR DISPOSAL ARE IN SHORT ORDER 
SALES ENGINEER FACTORY ENGINEERS G.E'S COMPLETE A SAMPLE G-E MOTOR 
LEARNS ALL ABOUT WITH YEARS OF MOTOR DEVELOPMENT AND 1S READY FOR TESTING 
YOUR MOTOR NEEDS APPLICATION EXPERIENCE TESTING FACILITIES ON YOUR PRODUCT 


FOR THIS COMPLETE HELP, CONTACT YOUR NEARBY G-E APPARATUS SALES OFFICE TODAY. 
WRITE FOR FREE BULLETINS COVERING G-E EQUIPMENT DESCRIBED IN THIS AD 
TO GENERAL ELECTRIC CO, SECT. 632-6, SCHENECTADY 5,N.¥. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 





Is assembly one of your largest production costs? 


It probably is. Wherever fastenings must be made, 


this simple truth applies: The cost of the fastener is 
but a tiny fraction of the cost of using that fastener 
in production. The key to reduced assembly costs 
is the fastener that helps high-paid assembly hands 
turn out better work—faster. The P-K® Self-tapping 
Screw is that fastener! 

Using screws that don’t come up to P-K standards 
can raise total assembly costs as much as 25%. Screw 
failures not only result in assembly slow-downs... 
but in parts spoilage and hidden weaknesses as well. 


PARKER-KALON 


Sold Everywhere Through Leading Industrial Distributors 


This is especially true in assembly by automation. 
Uniformity, such as P-K Self-tapping Screws offer, 
is automation’s prime requirement for trouble-free 
assembly. 

Why not talk to a Parker-Kalon Assembly Engineer 
—a man who is in daily contact with many different 
assembly set-ups. Perhaps he can show you how to 
reduce the number of fastenings in your product or 
how to solve a particularly difficult fastening prob- 
lem. (That’s his business.) Contact him through your 
local Parker-Kalon distributor. 


PARKER-KALON DIVISION, General American Transportation Corporation 
Manufacturers of Self-tapping Screws, Socket Screws, Screwnails, Masonry Nails, 
Wing Nuts and Thumb Screws 


fasteners 


Factory: Clifton, New Jersey— Warehouses: Chicago, Illinois— Los Angeles, California 
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In the design, development and 

production of the three basic lines 

of air impellers—fans, blower 

wheels and complete blower units 

— Torrington technology is the 

finest available to industry. 

To date, more than half a million 
ALPHA TO OMEGA design variations of these 

three types of air impellers have 

been developed in the successful 

solution of industrial air 

moving problems. 

No matter what your product or 

problem, if it involves the movement 


of air...talk to Torrington! 


THE TORRINGTON MANUFACTURING COMPANY 
TORRINGTON, CONNECTICUT + VAN NUYS, CALIFORNIA * OAKVILLE, ONTARIO 
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SEE WHAT WARNER'S NEW POWER- 


@ More than a catalog—it’ s the complete, fully illustrated 
story of Warner's newest electric brake Gesigned for fail-safe 
applications. For example, the pages illustrated below explain 
the unique operating principle of Power-Safe brakes . . . how 
they give you both full-time reserve holding power and fast, 
pushbutton or automatic power braking . . . show how with 
fewer parts these electromagnetic units give you more safety 
and control features . . . more torque for their size and weight 
than any other fail-safe brake on the market. 


@ How to make your product safer and more automatic .. . 
and how to “design in”’ assurance against high service costs— 
these are just a few of the advantages of Power-Safe braking, 
expl 1ined and illustrated in the pages shown below. Get your 
free copy and check these outstanding features, including 
stepless torque modulation and a fail-safe mechanism that has 
no springs or moving parts—it’s a brake that delivers constant 
torque and dependable operation throughout its service life. 


wy 


36-PAGE TECHNICAL REPORT 


Just off the press, and it’s yours free—all the information 
you need to start engineering powerful new sales features 
into your machinery. Your introduction to numerous 
startling advantages of electric fail-safe brakes—it’s an 
authoritative 36-page illustrated report for design engi- 
neers who are ready for newer and better ways of con- 
trolling power and motion. Includes photographs, 
drawings, diagrams, and complete explanation of opera- 
tion, selection factors, torque characteristics, features, 
and controls. With operating costs mounting every day, 
your customers need the advantages Power-Safe brakes 
make possible. 





about fail-safe braking! 


SAFE BRAEE CAN DO FOR WOT! 


@ How to equip your product with advanced power trans- 
mission principles now made possible by the fail-safe brake 
that is easy to install, using a variety of electric controls and 
standard power transmission components ... how minimum 
redesign produces the maximum addition of operating fea- 
tures that boost efficiency and build customer satisfaction. 
Details for selecting the proper Power-Safe brake are outlined 
on the pages below—learn how easily and quickly you can 
make decided improvements in your product and beat com- 
petition by installing this new type of brake. 


> 


@ Two types of Power-Safe electric brakes meet all fail-safe 
requirements. Warner's Model “PER” actually gives you two 
electric brakes in one—combines fail-safe braking capacities 
up to 30 hp, with electromagnetic power braking Capacities 
up to 100 hp. Electrically released (““ER’’) brakes do not 
have the power braking feature, but operate quickly and 
positively in the event of a power failure, stopping the load 
without shock and holding it until the magnet is energized. 
Four standard sizes are rated up to 40 hp. 


yy” 


Just fill in the coupon below and drop it in the mail to Advertising 
Department, Warner Electric Brake & Clutch Co., Dept. EMT, 
Beloit, Wisconsin. 
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Company 


Address 





City Zone State 





DOMESTIC: 


For your 
convenience... 


SUPER SERVICE 


-on 


nce ‘on the Spot” epee erg 
ANG Coast-to-Coast, in Canada and nse 
(EPR 7 A 
oe Strategically-Located Staff Provides 3 at 
Sg aA Teo Ll You erent 4€ 
~\) ieee 
aN Om eee nL ere Re a 
Solutions to Your Sealing Problems! 


y ; ab \e 


CONTACT 
YOUR NEAREST 


E-| SALES 
ENGINEER 





Hundreds of Standard Types Available — 


These service-proven, extra rugged E-I hermetic 

seals are the answer to the grueling environments 

encountered in today’s military and commercial seal 

applications. I ractically inde structible , E-I “Canadian Pat. 523,390; 
compression seals provide maximum immunity to British Pat. 734.583; 


‘ : sn : U. S. Patent Pending — 
shock, vibration and variations in temperature. All Rights Reserved 


eg EXPORT: 
ELECTRICAL A: 
~~ Fs WISION O; 
IN DUSTRI ES m Philips Electronics, Inc. 


MURRAY HILL, NEW JERSEY 








Bendix-built production test equipment calibrates precision induction rate generators and temperature compensating networks as a team. 


GET FAST DELIVERY ON HIGH PRECISION RATE 
GENERATORS AT BENDIX “SUPERMARKET” 


You're used to fast delivery at mini- 
mum cost from the Bendix Synchro 
“Supermarket”, but maybe you don’t 
know that this applies to such spe- 
cialized, high-precision equipment. 

The photo above shows the ex- 
tensive production facility used to 
test Bendix induction rate generators 
and temperature-compensating net- 
works as a matched pair. It’s your 
assurance that precision rate genera- 
tors you buy from Bendix will have 
the accuracy of laboratory-built in- 
struments. Yet we produce them at 


Temperature- 
compensating 
network 


Induction 
rate 
generator 
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almost assembly-line speed. 
Extensive calibration enables us to 
promise generator accuracy within 
15 of 1 per cent up to 3,600 rpm, 
unmatched in a production model 
such as this. Actually, at 4 volts and 
3,000 rpm—the range at which the 
instrument will more commonly 
operate—linear accuracy is even 
greater: within .05 of 1 per cent 


District Offices: Burbank and San Carlos, Calif.; 
Dayton, Ohio; Seattle, Wash 


Export Sales and Service: Bendix International Division, 


205 E. 42nd St., New York 17, N. Y 


AVERAGE ELECTRICAL CHARACTERISTICS 


Rated excitation 


Output voltage gradient. 2 volts per 1000 rpm 


Output voltage. 6 volts + 0.05% at 3000 rpm 


Phase shift 7 0 


TETERBORO, N. J. 


115 volts, 400 cycles 


oe" 


2 


AVERAGE MECHANICAL CHARACTERISTICS 


Rotor moment of inertia 0.57 oz.-in.? 
Operating temperature range 15°C. to 75°C 
Weight 

Rate generator 1% pounds 


Compensating network 4, pound 


AVIATION CORPORATION 
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TWIST WIRES... 


Anaconda announces Anal 


New Analac* film-insulated, solderable magnet wire can 
be used similarly to Formvar or Plain Enamel—except that 
it is solderable without stripping! 


Soldering by dipping, iron or gun produces a perfect 
joint—in just one second in finer sizes—without prior re- 
moval of the insulation. Analac reduces labor, saves time 
and money wherever many soldered connections are 
made, or where small diameter wire makes other means 
of insulation removal hazardous to the insulation or wire. 

Not only this, Analac has the excellent abrasion re- 
sistance and other good mechanical properties of the 
enamel wire you're now using. It handles readily, per- 


DIP IN SOLDER... 


? an improved 


forms well in high-speed winding. 


Analac is colored a bright red with stable dye used 
many years for identical applications—making it highly 
visible even in finest sizes. This helps operators feel more 
secure, results in higher quality work. Distinctive color 
simplifies its identification, too, from nonsolderable wires. 

Analac is available in an exceptionally large range of 
sizes. The Man from Anaconda will be glad to give you 
more information and help with a production run in your 
plant. See “Anaconda” in your phone book—in most prin- 
cipal cities—or write: Anaconda Wire & Cable Company, 
Magnet Wire Headquarters, Muskegon, Michigan. 


*Reg. L S. Pat. Off 






















STRONG JOINTS-—as strong as the same joints made 
in bare copper wire—are produced. Here in laboratory 
test, joint holds under high stress. 


1. 


EXCELLENT ABRASION RESISTANCE of Analac is 
shown in this test. It has the same high windability 
® normally associated with Formvar, Plain Enamel. 










JOINT IS COMPLETED WITHOUT 
STRIPPING WIRE with Analac wire dipped in 


a 50-50 tin-lead solder at 360°C (680°F). The insulation is 
removed at the temperature of molten solder. 









solderable magnet wire ee 


oped by Anaconda pl tect spools of Analac from dam- 
age during shipping. Result: no breaks due to bent 


Spt ols. 
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See the Man from 


ANACONDA 


for ready-to-solder ait 
Anaiac NEW CATALOG ON ANALAC 


Yours for the asking. aneeus. 


magnet wire Mail coupon 


for your copy. 


ANACONDA WIRE & CABLE COMPANY 
Magnet Wire Headquarters, 
Muskegon, Michigan. 

Please send me catalog C-95A on 


Analac ready-to-solder magnet wire. 





CITY, ZONE, STATE. . 0000 ccccee coscccccccscccccces 












Both Eye 
and Hand Appeal 


Vital to Sales 


with MADISON-KIPP 


zinc and aluminum die castings 


The potential customer is quick to spot the earmarks of quality 
while shopping. This attraction leads to action—handling—and 
buying, if the “‘feel’’ of the product is convincing. 

Both eye and hand appeal can be provided with Zinc and 
Aluminum die castings at no cost penalty and usually at a big saving. 

The telling factor, however, is full process utilization. It is avail- 
able at Madison-Kipp where the rare mechanical skills required are 
predominant and seasoned. 


Please clip this ad as a reminder to contact us when you have 
die casting requirements. 





AE 


Skilled in Die Casting Mechanics e 


MADISON-KIPP CORPORATION 


214 WAUBESA STREET + MADISON 10, WIS., U.S.A. 


Experienced in Lubrication Engineering Originators of Really High Speed Air Tools 
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No. 3 

of a series of ads 
dealing with basic 
facts about 


Designing for Product Improvement 


ee With WILCO THERMOMETAL 


Thermometal in Temperature Control 


Of the several methods of temperature 
control used in today’s industrial and 
consumer electrical products, Thermo- 
metal-actuated units account for a 
major portion. The reason is—these 
units offer certain exclusive features 
which are reflected both in improved 
design and improved performance in 
the end product. 


Thermometal is a composite material 
of two or more different metals with 
unequal coefficients of expansion. This 
difference causes it to change shape 
(flex) with changes in temperature, 
thereby translating temperature change 
directly into motion 


FLATIRON THERMOSTAT 


ROOM THERMOSTAT 


Thermometal is ideally suited for use 
in temperature controls because: 


1. It amplifies temperature change re- 
sponse into motion with no need for 
complicated linkages such as are used 
in rod and tube thermostats, or of fluid 
systems such as diaphragms and bellows 


2. Inherent economies resulting from 
its use in electrical appliances cannot 
be matched by any other method of 
temperature regulation. 


3. Thermometal facilitates extremely 
compact design, so that the control unit 
can be brought close to the source of 
heat to be controlled. One example of 
this is the sole plate of an electric iron. 


4, With Thermometal, the tempera- 
ture of an electrically heated source 
can be controlled without using addi- 
tional electrical energy in the bi-metal, 
as is required in operating a thermopile. 


Forms in which Thermometal 
are used 

Since Thermometal can be rolled into 
any thickness and formed into almost 
any shape it is a unique thermo-respon- 
sive element. It enables the design engi- 
neer to apply it in the form of cantilever 
blades, “U” shapes, spirals, and helices, 
and in almost any mechanical size and 
configuration according to the physical 
needs of the temperature control unit. 
Thus, it is singularly free from many 
of the limitations of other thermal ele- 
ments. Typical examples of this are bi- 
metal thermostats in flat irons and room 
thermostats. 


Factors governing selection 


1. Temperature which 


control is required. 


range over 


2. Maximum and minimum tempera- 
ture encountered in service. 


3. The amount of work (Force times 


Deflection) to be performed by the 
Thermometal. 

4. Electrical and thermal conductivity 
required of the Thermometal. 


TYPICAL WILCO THERMOMETAL SUB-ASSEMBLIES 


The H. A. Wilson Company, Ameri- 
can pioneer in the development and 
manufacture of thermostatic metals, 
produces over 40 varieties of Thermo- 
metal, as well as a complete line of 
electrical contacts. In many tempera- 
ture control units both Thermometal 
and electrical contacts are used. We 
make a specialty of supplying complete 
sub-assemblies for these devices, in- 
cluding mounting brackets, pigtails, 
and other current-carrying members. 


Reprints of this series are available 
on request. For further information 
about our products, ask for the Wilco 
Blue Book, the most complete refer- 
ence manual ever written on Thermo- 
metal. And if you 
have any immediate 
application prob- 
lem for Thermo- 
metal or other 
Wilco products, 
please tell us. Our 
engineering service 
is at your disposal. 


THE H. A. WILSON COMPANY 
2655 U. S. Route 22, Union, New Jersey 
Branch Offices: Chicago * Detroit * Los Angeles * Providence 


EIN GEL API 11S TRS Ss 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 





Whatever your motor 
requirements — you] 
find the right answer at..... 





eeeeececeeeseenee 


ELECTRIC MOTOR DIVISION 
Tipp City, Ohio 
INTERNATIONAL DIVISION: Milwaukee 1, Wisconsin 


GET ALL THE FACTS TODAY 
about A. O. Smith's full range of 
application-engineered motors, 
including hermetic, vertical hol- 
low-shaft and gear motors — “4 
thru 150 hp. Write for Bulletin 
No. EM 157-B, or refer to your 
Sweet's Product Design File. 




















For Hi 


and Low Power Factor 


REROUOH Polystyrene Capacitors 


are wound with 


Insulation Resistance 






«°’ Acrovox Polystyrene Capacitors are de- 
signed for applications where stability 
and low dielectric absorption are essen- 


EROVOX Corporation, with ten plants 


uel—such as computing devices, tuned from coast to coast, have been manutacturing capacitors 

circuits demanding highest Q standards, 2 ‘ ‘ 

capacitance bridges, and laboratory since 1922. As leaders in the field, they have been quick 

standards. They are available in many . 

case styles and in capacities from 0.001 to take advantage of new and better materials, and to 

mfd to 25. mfd and in voltage ratings — P ‘ 

from 100 VDC to 1600 VDC. anticipate the demands of the fastest growing industry— 
electronics. 


They use Natvar Styroflex because it has all of the out- 














standing properties of polystyrene, plus complete flexi- 


Natvar Products bility, toughness and uniformity. 





Varnished cambric—cloth and tape 
Varnished canvas and duck 
Varnished silk and special rayon 
Varnished—Silicone coated Fiberglas 

- Varnished papers—rope and kraft 

Slot cell combinations, Aboglas © 

Isoglas® sheet, tape, tubing and 

sleeving 

Vinyl coated and varnished 

tubing and sleeving 


Natvar Styroflex is available in standard thicknesses from 


0004” to .006” in rolls from 14” to approximately 10” in 
width. Ask for data sheet St-1. 


NATVAR CORPORATION [i 


FORMERLY THE NATIONAL VARNISHED PRODUCTS CORPORATION 
TELEPHONE CABLE ADDRESS 
FULTON 8-8800 NATVAR: RAHWAY, N. J 
207 RANDOLPH AVENUE @ WOODBRIDGE, NEW JERSEY 


® Extruded vinyl tubipg and tape 
® Styrofiex® flexible polystyrene tape 
Extruded identification markers 





Ask for Catalog No. 23 
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These shielded coil forms offer the utmost in reliability due to their unique design and construction. Dimensions when mounted, includ- 


ing terminals, are: LS-9, 5” 


diameter x 14” high; LS-10, % 
LS-12 is a square type for printed circuits and measures 14” 


xX 


x 
1 


15 


16 5 
x ! 


L 


Poe 


-11, '%6” x '%42”. Each form mounts by a single stud. The 
Single layer or pie-type windings to your specifications. 


Reliability — under any condition! 


CTC miniaturized shielded coil forms 
are highly shock resistant. With me- 
chanically enclosed, completely shielded 
coil windings, they bring all the rugged- 
ness and dependable performance you 
require for your “tight spot’’ applica 
tions IF strips, RF coils, oscillator 
coils, etc. 

CTC combines quality Control with 
quantity production to supply exactly 
the components need, in any 
amount. CTC quality control includes 
material certification, checking each 
step of production, and each finished 
product. And CTC 
means CTC can fill your orders for any 
volume, from smallest to largest. 


you 


quantity production 


For samples, specifications and prices, 
write Sales Engineering Dept., 
Cambridge Thermionic Corporation, 
453 Concord Ave., Cambridge 38, 
Mass. On the West Coast contact FE. V. 


to 
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Roberts and Associates, Inc., 5068 West 
Washington Blvd., Los Angeles 16, and 
61 Renato Court, Redwood City, Cal. 


TYPE SPC phenolic and ceramic printed circuit 
coil forms can be soldered after mounting. Phen 
olic forms: *4” high when mounted, in diameters of 
219” and .285”. Ceramic forms: 4” diameter, in 
mounted heights of ”" and '%.—”. with 
powdered iron core, and collars of silicone fibre 
glas. Forms come with threade« ug and terminal 
collar. Units mount through two to four holes 
required. Available as or 
pecified 


forms alone wound as 


CAMBRIDGE THERMIONIC CORPORATION 


makers of guaranteed electronic components 
custom or standard 


BACK 


COVER 








Lead wires to the boiler coils of this heat 
transfer unit are insulated with Silastic. 
Whereas ordinary insulation could not with- 
stand the 400° ambient temperatures, the 
Silastic covering remains unaffected. 





GULASTAL insulated wire withstands 900 F 


Any place electrical insulation must remain efficient 


For resistance to fuels, oils and despite extremes of temperature, there’s a need for 

solvents, specify Silastic LS Silastic*, the Dow Corning silicone rubber. Silastic 

tolerates cold as low as —130F, heat to 500 F, and has 

excellent dielectric strength. Silastic resists moisture, 

arcing, ozone and corona without losing its flexibility 

Get latest data on Silastic. Mail coupon today or insulating properties. Available from most leading 
wire manufacturers. 











- 
i i t ‘ . . . . . 
Madland Macha vom Peet 4929 1 Typical Properties of Silastic for Wire and Cables 
Please send me latest data on Silastic ¢ Temperature range, °F —130 to 500 
par ; ¢ Tensile strength, psi 600 to 900 
: e Elongation, % "150 to 300 
Somrene es ; ¢ Insulation resistance, megohms/1000 ft 1000 to 3000 
aponnss ; © Dielectric strength, volts/mil 300 to 500 
a — ts ® Dielectric constant, 10? cycles 
OT cesta = = ——— } per second, nominal 3.2 


If you consider ALL the properties of a silicone rubber, you'll specify SILASTIC 





Dow Corning CORPORATION 
MIDLAND. MICHIGAN 
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BACKGROUND 
OF QUALITY 


..and the quality starts in the foreground! 


For when it comes to Roebling Magnet 
Wire, quality means—unsurpassed ingredi- 
ents of consistent excellence... wire-making 
skill based on decades of experience ...and 
exacting testing and inspection. 

You pay no more for Roebling Magnet 
Wire—you get more in terms of satisfying 
performance. And you choose the packaging 


that will give you utmost efficiency and 


economy. Write today to Electrical 

Wire Division. John A. Roebling’s 

Sons Corporation, Trenton 2 

New Jersey. for information about 
types and sizes of Roebling Magnet Wire 
exactly suited to your applications. 


ROE BLING ~£) 


ey 
Branch Offices in Principal Cities 


Subsidiary of The Colorado Fuel and Iron Corporation 





KLIXON THERMOSTAT 
HELPS NEW EASY 


Combination Washer-Dryer 
win dealer, public acceptance 


With the new Easy combination washer-dryer a housewife just pushes a 
button and her clothes are “‘delivered’’ just the way she orders . . . washed, 
rinsed, dried . . . ready to iron or put away. 


And, with the new Easy washer-dryer, accurate temperature control and 
service-free operation are insured through the use of Klixon Snap Acting 
thermostats. 


R. C. Lamkin, Easy product engineer, is enthusiastic about the depend- 
ability of Klixon snap action thermostats. 
Here’s what he says: 


“Unquestionably, the outstanding perform- 
ance of Klixon thermostats has contributed 
appreciably to the spirited acceptance of 
Easy’s new combination Washer-Dryer by 
distributors, dealers, and users alike.’’ 


Klixon thermostats are available in many her- 
metically sealed and open types in a wide 
variety of operating temperature ranges. 


You, too, can benefit from using Klixon tem- 
perature controls. Get full details on how 
Klixon engineers, specialists in temperature 
control application can help you. Write today 
for thermostat catalog THSN. 


Typical KLIXON Snap-Acting Thermost 
ny applications, including example 


2 series for home 
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Filling a “‘Need to Know’’ 
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How AND WHERE TO FIND needed technical 
literature, and how to use it once found, are 
problems that have become increasingly vex- 
ing not only to the individual engineer, but 
also to entire engineering organizations. 
It is a particularly serious problem to the 
design engineer. For design engineering by 
its very nature is an eclectic discipline with 
a constant and far-reaching “need to know” 
the technical literature of many other disci- 
plines. 

Professional and _ industrial periodicals, 
society proceedings and transactions, com- 
pany reports, books from university and trade 
presses, all manage to pour out a staggering 
quantity of technical literature around the 
clock. As an example of this proliferation, 
here is a “Human Engineering Bibliography”, 
published by the San Diego State College 
Foundation, containing 566 individual litera- 
ture references in a field new and young. 
Another bibliography, “Effect of Irradiation 
on Solids,” published privately, contains 663 
references in only one phase of the field of 
irradiation. Take a subject less specialized or 
not as new, and the literature references may 
run into many thousands. 

In many instances, standard manual refer- 
ence library systems, techniques and equip- 
ment for the classification, filing and search- 
ing of literature have obviously become 
outmoded. Large organizations with special 
documentation centers can of course cope 
with the problem by employing latest machine 
techniques. Intensive work is underway lead- 


ing to the design of automatic systems based 
on data storage principles. Professional engi- 
neering and scientific societies are encourag- 
ing such work. 

But these solutions are of no help to the 
individual engineer nor to the small or me- 
dium-size engineering organization. They are 
forced to rely on the efficiency of their own 
usually modest classification, filing and 
searching facilities for the optimum use of 
their reference data. They should be able to 
rely too on the cooperation of the magazines 
and journals in their field. 

In adding its share, month by month, to the 
existing body of technical literature. the 
Editors of ELECTRICAL MANUFACTURING first 
of all recognize the obligation to publish only 
that which can contribute constructively and 
significantly to the state of the art. A second 
obligation is to make material published 
adaptable to simple, logical and usable classi- 
fication, filing. and reference. 

Towards this aim, the Editors announce the 
availability in one volume, of a new Cumula- 
tive Annotated Editorial Index for the years 
1951-1955 and a similar index for the year 
1956. (Details are given elsewhere in this 
issue, page 16). The Index is based on a 
functional subject classification, developed 
after much study and aimed specifically to 
meet the needs of design engineers. It is 
hoped that the Index will be not only a record 
of what has been published in ELEcTRICAL 
MANUFACTURING but that it will constitute a 
daily working tool. 


CEB. ©. “4 


Special Features Editor 











Integration of 


Dielectric Materials, 
Processes, 
Components 


On-the-spot review of the 1957 sympo- 
sium of the Electric Insulation Division. 
Electrochemical Society, covers a wide 
spectrum of basic and application re- 
search, encompasses not only materials 
but also integrated components and proc- 
esses. New materials reported include 
fluorinated liquids for capacitors and 
transformers: also metal-fiber paper for 
various use, including conductor-insulator 
composites. Component discussions high- 
lighted severe problems in achieving a 
small-size 500 C capacitor: dealt with 
statistical evaluation of part failure; sur- 
veyed prefabricated circuitry techniques 
and automatic assembly methods. Other 
subjects discussed included thermal evalu- 
ation and classification of materials and 
the theory and statistical study of insula- 


tion breakdown. 


ALEX. E. JAVITZ 


Special Features Editor 
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MATERIALS ARE ARTICULATED into components of prede- 
termined configurations and characteristics. Components 
are in turn articulated into equipments. To an increasing 
extent, neither materials nor components can be dis- 
cussed in design terms independently of each other. The 
contemporary concept and complex of design demands 
not only the integration of materials with components. 
but also with associated processes and production tech- 
niques. At one end we may be concerned with the “molec- 
ular engineering” of materials: at the other end with 
the automated assembly of components designed from 
these materials. 

This contemporary approach to materials was inherent 
in the program of the recent meeting of the Electric 
Insulation Division, Electrochemical Society, Washing- 
ton, D. C.. May 13-15. Symposia were held on such new 
materials as fluorinated liquid dielectrics; thermal evalu- 
ation and classification of materials: insulation life; high 
temperature (500 C) capacitors: and on prefabricated 
circuits. This on-the-spot report reviews certain papers 
and discussion that appear to offer new data, new view- 
points, or both. 


High Temperature Capacitors 

The 500-C capacitor seems to be the toughest nut to 
crack in the expanding current super-high temperature 
research and development program. Critical aspects of 
the problem were discussed by a panel of experts (in- 
dustry as well as military) representing basic materials 
research, component design, and circuit applications. 

Pressure for a 500-C capacitor comes particularly from 
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Fig. 1—-Relationship between RC product and temperature for 
several materials investigated for high-temperature (500 C) 
capacitor use. Target RC is 5 megohm-uf. Method of sample 
treatment has important bearing on RC value. 


the Air Force for high-speed weapon systems. The Air 
Force currently has two active programs on 500-C capac- 
itors, covered by three contracts. The first program is 
for a general-purpose capacitor having capacitance values 
up to | wf with a minimum working voltage of 100. The 
two contractors on this program are American Machine 
& Foundry Company and Servomechanisms, Inc. The 
other program is for an ignition capacitor having a rat- 
ing of approximately 3 uf at 3000 volts, covered by a 
contract with P. R. Mallory & Co. Inc. Other requirements 
are as follows: 


RC product of 5 megohm-zf 

Life of 1000 hr in combined 500-C ambient and 
nuclear flux 

Vibration—to 3000 cps at 15g 

Shock—50g for 11 millisec duration 

Acceleration 

Humidity 


30g constant 
capable of storage in high humidity 
for long periods without degradation. 


The crux of the present development problem is the 
capacitor dielectric. It is not enough to have a dielectric 
able to withstand the high temperature alone: a bulky 
material would be ruled out, since the capacitor must 
be sufficiently compact to be compatible in a miniatur- 
ized circuit. Other problems include encasements. con- 
figuration, leads. Soldered joints, for example. will not 
do. With proper terminations and configuration, it should 
be possible to work toward automated fabrication sys- 
tems. At least one Air Force contract calls for a study of 
such systems applied specifically to 500-C capacitors. 
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Fig. 2~-RC values vs temperature show higher values for puri- 
fied materials. Two samples of purified MgO compared with 
commercial grade. Source: Alexandria Division, American Ma- 
chine & Foundry Company. 


The rationale of a requirement for a 500-C capacitor 
was challenged by some members of the panel—princi- 
pally component designers and circuit engineers. Just 
how immediate and urgent is the need? The requirement 
for 500 C capacitors in missiles and aircraft (excepting 
in reactor controls on nuclear-powered aircraft) appears 
to be still a long way ahead. Why the concentration on 
a 500-C capacitor when we still are lacking a complete 
line of reliable capacitors with a temperature rating as 
low as 200 C? 
have reached or passed the 200-C limit and are commer- 


Almost all other electronic components 


cially available. A definite and immediate need exists fo 
the reliable 200-C and 300-C capacitor. 

The 500-C capacitor, moreover, was felt to be involved 
in undesirable bulk. It would be unwise and costly to 
sacrifice small size for bulk just to obtain the 500-C 
temperature rating. A possible circuit design compromise 
was suggested: A part of the circuit could be air-condi- 
tioned or otherwise designed to operate at 200 to 250 C 
and the remainder at 500 C. 

Why not refrigerate the entire system, and thus elim- 
inate the need for 500-C components entirely? Compo- 
100 C to 
+125 C should be entirely adequate. Even a high end of 
L100 C or 

But despite the obvious doubts and open challenges. 
work in 500-C capacitors is underway both under military 
contract sponsorship and through private industry in- 
itiative. The crux of the work is still the achievement of 
a satisfactory dielectric. Many excellent materials, such 


nents able to operate over a range from say 


+75 €C may be feasible. 


as high-dielectric constant ceramics for example show 
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severe limitations as capacitor elements. Several progress 
reports were presented at the panel and are summarized 
here: 


Magnesium Oxide Slurry Dielectric 


As reported by G. W. Monk of its Advanced Research 
Department, Alexandria, Virginia. the American Machine 
& Foundry Company is developing a low-frequency capac- 
itor for use at 500 C under a Wright Air Development 
Center contract. The capacitor is required to meet the 
previously stated Air Force specification: RC product 
of 5 megohm-zf or more while at 500 C in a neutron and 
gamma radiation field. Other requirements include free- 
dom from shock and vibration effects, and adaptability 
to fabrication into small, efficient sizes. Encouraging 
results have been reached based on highly purified ma- 
terials, such as magnesium oxide and alumina. 

The most stringent requirement is probably the low 
d-c leakage current necessary to attain the specified RC 
product of 5 megohm-uf. The capacitor dielectric should 
have a volume resistivity of approximately 10!* ohm-cm 
and a dielectric constant of approximately 10 to 500 C. 
Several materials have such resistivities at room tempera- 
ture, but since in most instances the resistivity drops by 
more than a factor of ten for each 100 deg temperature 
increase, only materials of about 1017 ohm-cm at room 
temperature can be considered for use at 500 C. 

The problem of developing a high-temperature capac- 
itor was approached as a materials development prob- 
lem. Promising dielectric materials were evaluated for 
their RC product at various temperatures. Standard 
measurement methods were used. Study of the literature 
on the subject indicated that magnesium oxide may ex- 
hibit sufficiently high resistance at 500 C for use as a 
dielectric. Tests were made on MgO as well as on other re- 


fractory materials. such as sapphire, quartz, mica, sev- 


eral ceramics, and various oxides of aluminum, zirconium 
and beryllium. The RC product at 500 C in almost all 
instances was between 0.001 and 0.1 megohm-zf. As in- 
dicated in Fig. 1, the preparation of the sample had an 
important bearing on the results. 


Purification an Essential Factor 

Purification plays an important role in the search for 
a suitable dielectric. Figure 2 provides plots of test 
results on two MgO samples purified by different meth- 
ods, Test on Sample A was continued for about 100 hr 
without appreciable change in the RC constant. Sample 
B however met the requirement of 5 megohm-yf at 500 
C. The slope of this curve indicates that the activation 
energy for conduction below 450 C is about 0.6 electron 
volts. Impure samples of MgO were found to usually drop 
in resistance with time and to develop visible dark spots. 

Although the results of the work at the Alexandria 
Division of American Machine & Foundry indicate that 
it is possible to produce a purified MgO powder with the 
required RC product, fabrication of such material into 
practical capacitors is a problem still to be solved. To 
date, the simplest method calls for dipping a metal foil 
into a MgO slurry and rolling it up after drying. The 
slurry probably comprises MgO and Mg (OH)» which 
reverts to the oxide upon being heated. While no capac- 
itors have been fabricated using the pure MgO, several 
have been made with commercial reagent grade MgO. 
sealed off in Pyrex, and tested. At 500 C, the RC products 
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Fig. 3—Temperature-resistivity values for a sample of boron 
nitride investigated as high-temperature capacitor dielectric. 
Source: P. R. Mallory & Company. 


of these capacitors were very low. No shorts developed, 
however. when returned to room temperature. Further 
tests on this method are continuing. 

The results attained so far on MgO have encouraged 
purification studies on other promising materials that 
may be more suitable for fabrication into practical capac- 
itors. Good results have also been obtained with a puri- 
fied alumina powder. In fact the RC product at 500 C 
for this material was 25 megohm-vf, much higher than 
that obtained for the purified MgO. 


Work in Boron Nitride 


Reporting on the results of another Wright Air De- 
velopment Center contract, J. M. Booe, P. R. Mallory and 
Company, Indianapolis, Indiana, re-affirmed that the most 
difficult requirement was that for an RC of 5 megohm-ef. 
Several classes of materials were investigated and elim- 
inated. For example, certain very high-K ceramics pro- 
vide excellent bulk factor advantages, but are lacking in 
required insulation resistance. Other materials combine 
good average dielectric constant with insulation resist- 
ance, but cannot stand up to 500 C temperature. 

Most of the work at Mallory has been with boron ni- 
tride (BN) primarily because of its high insulation re- 
sistance and apparently high dielectric strength. At 500 
C, BN shows better dissipation factor and breakdown 
voltage than other materials. Figure 3 shows volume 
resistivity vs temperature values. Despite the relatively 
low dielectric constant (about 4) this material exhibits 
many potentialities as a high-temperature dielectric, pos- 
sibly in the 500-C range. There may be some difficulties 
in working BN, particularly in the higher densities, but 
appropriate techniques are likely to be developed. 

It was suggested that such materials as niobium oxide 
and titania, with dielectric constant in the range of 100 
and 300, could be improved by purification techniques 
and suitable addition agents. 
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Table 1—Properties of Boron Nitride 
Dielectric Material (Hot Pressed) * 


Property Value 


Density, gm/cu cm 2.21 
Stability against oxidation Stable in air up to a tempera- 
ture of about 800 C. Loss in 
weight in air at 1200 C = 32 
milligrams per sq cm per 100 hr 
Frictional properties Talc-like material similar in 
lubricating properties to gra- 


Volume resistivity, d-c, ohm-cm 
25C 
500 C 
1000 C 
1500 C 


Dielectric constant, 1 kc 
Cc 


300 C 
400 C 
500 C 


Dielectric constant, 10 kc 
20 C 
300 C 
400 C 
560 C 
Dielectric constant, sample 
dried for 16 days under vacuum 
1 ke 
1 me 
15 me 
105 mc 


Dielectric loss, tan 5, 1 ke 
20 C 
300 C 
400 C 
500 C 


Dielectric loss, tan 5, 10 ke 


300 C 
400 C 
500 C 


Dielectric loss, tan 5, sample 
dried for 16 days under vacuum 
ke 0.0006 
1 me 0.0002 
15 mc < 0.0001 
105 mc < 0.0001 


Compressive strength, psi, at 
room temperature 
Parallel 


45,000 
Perpendicular 


34,000 


Transverse strength, psi 

25 C, parallel 15,800 
perpendicular 7280 

350 C, parallel 14,800 
perpendicular 6700 

700 C, parallel 3840 
perpendicular 1900 

1000 C, parallel 2180 
perpendicular 1080 


Mean thermal conductivity, 
300 C to 1000 C, cal/sec /cem™ 
deg C 
Parallel 
Perpendicular 


Mean coefficient of thermal 

expansion, 25 C to 1000 C, 

ppm per deg C 
Parallel 7.5 
Perpendicular 7.7 


1 


SSS 
* Arranged from data released by Signals Research and Development Establish- 
ment. British Ministry of Supply, March 1957. 
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Although not introduced at the panel discussion, some 
pertinent property data on boron nitride from British 
military research sources are shown on Table I. 


Limitations of High-K Ceramics 


The results of an investigation of high-K ceramic di- 
electrics for capacitor applications were discussed by 
Robert S. Allen-Bradley Co., Milwaukee, Wis- 
consin. Principal constituent of materials is 
BaO-TiO.. Dielectric constant is in the range of 1700 
to 2000. At present these ceramic bodies are being pro- 
duced for a line of 150-C, 500-volt d-c rated capacitors. 

Limitations in the use of these ceramic bodies for 
high-temperature 


Hower, 


these 


capacitors became apparent during 
these studies. Table II, for example, shows the change in 
the properties of a 1700-K capacitor body from room 
temperature to 500 C. Note how severely the insulation 
resistance value drops at 500 C. This value could not be 
tolerated except in any but very low voltage applications. 
In terms of capacitor design, for a minimum IR value 
of 1000 megohms permitted by most specifications, the 
limiting temperature derived from these data would be 
300 C. It would be assumed also that the power factor 
of 6.52 at this temperature per cent can be tolerated. It 
would be necessary to design for a capacitance value 
based on the indicated 58-per cent drop in dielectric con- 
stant. 

Prior to these design considerations, however, we would 
have to determine the performance of these ceramic 
dielectric bodies under d-c voltage stress at higher tem- 
perature ambients. Little change takes place after 1000 
hr at 50 vpm at 150 C (Table III) but life is drastically 
curtailed under a stress of 25 and 50 vpm at 250 C 
(Table IV). 

It is apparent that for a specific application the design 
must first provide compliance with the voltage stress- 
temperature requirements. This would leave little latitude 
for meeting other design demands. This factor is seen 
as the most critical limitation in the use of ceramic di- 
electrics for higher temperature capacitors. 

It was emphasized that the discussion has considered 
only an uninsulated capacitor, free of any protective coat- 
ing. Practical usage would require performance character- 
istics that would involve also such parameters as humid- 
ity, temperature cycling, vibration and shock. The task of 
developing a capacitor able to perform over a wide tem- 
perature range, up to 500 C, and also be able to meet the 
other requirements, thus becomes extremely complex. 

The current concern for high-temperature dielectrics 
is of course not limited to a search for high temperature 
capacitor dielectric. In fact, existing military require- 
ments for dielectrics in the 500 C range are understood 
to be primarily in airborne antenna and radomes. High 
mach number aircraft and missiles undergo extreme aero- 
dynamic surface heating. Since antenna for navigation, 
control, or telemetering purposes must be skin-mounted, 
they necessarily encounter extreme high temperatures 
directly. 

Factors Affecting High Temperature Behavior 

Some theoretical aspects of the high temperature be- 
havior of dielectric materials was discussed by N. A. 
Terhune, U. S. Army Signal Engineering Laboratories. 
There is no simple explanation. Several factors related to 
crystal structure are believed to have an important lim- 
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Table !l—Properties of 1700-K Capacitor 
Dielectric Body from Room Temperature to 500 C’ 


Temperature, 
deg C constant, per cent' 


Room temp. 
150 +11 
200 — 33 
225 —46 
275 — 55 
300 — 58 
335 —60 
370 — 58 
400 — §5 
500 — 43 


» Source Allen-Bradley Co., Milwaukee, Wisconsin 
At 1 ke (5 volts, mms) 
At 500 volts, d« 


Change in dielectric 


Dissipation factor, 
per cent” 


Insulation resistance, 
ohms: 


1.50 x 10! 
0.50 x 10"? 
0.37 x 10"? 
0.18 x 10" 
0.20 x 10" 
0.40 x 10'° 
0.90 x 10° 
0.1 
0 
0 


S 


POoONnNoou-oo~ 
SSSSREERS 


.14 x 109 
.90 x 108 


wn—— 


Table Ill—Effect of D-C Voltage at 150 C on High-K Ceramic Dielectric * 
(After 1000 hr. Stress: 50 vpm) 


Dielectric constant 
Initial Final Initial Final 


1700 1785 1.30 1.50 


No Failures 


Source Allen-Bradley Co 
b At 1 ke (5 velts. rms) 
At 500 volts, d 


Dissipation factor, per cent' 


Insulation resistance, ohms° 


Initial Final 


1.5 x 10" 0.8 x 10" 


Table IV—Effect of D-C Voltage at 250C on High-K Ceramic Dielectric* 


Sample 
group No. 


Number of 
specimens 


5 
5 
10 
3 
5 


: Allen-Bradley Co 


iting influence on the high-temperature behavior of these 
materials. A detailed exposition is outside the scope of 
this report. Several points however, may be noted briefly: 

Those materials that have the highest lattice energy 
are those that possess high melting points. Included are 
many carbides, MgO. CaO and AleOs. Some Materials 
that have high lattice energies have such electron con- 
figurations that the energy bands overlap or are so close 
together that the slightest trace of an impurity at rela- 
tively low temperatures can throw a sufficient number of 
charge carriers into the conduction bands so that the 
materials become worthless as dielectrics. Still another 
criterion for high temperature dielectrics would be the 
width of the forbidden band (energy gap). Such well- 
known superior high-temperature dielectric materials 
as MgO and AleOs not only have large lattice energies 
but also large energy gaps. 

The critical importance of the impurity level and the 
tvpe of impurities was underscored. Particularly at high 
temperatures, the impurities act to raise the charge car- 
riers into the conduction band or near it so that the ef- 
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D-c stress, Failure time 
vpm interval, hr 


Per cent 
failed 
27 64.2 to 134 100 
25 1 to 60 100 
50 1 to 10 80 
50 10 to 16 100 
50 2 to 20 100 


fective forbidden gap is lessened. Unless the impurity 
level is extremely low. the dielectric properties can be 
severely impaired at the higher temperatures. From the 
practical standpoint. however, dielectrics would be pro- 
hibitively costly, if they were purified to the point where 
this effect were negligible. 

Continued application of a d-c polarizing voltage will 
cause a chemical alteration in the material, which. in 
turn, will still further degrade the electrical properties. 
Although a-c fields will not cause this long-term degrada- 
tion, they do cause a greater degree of internal heating. 
which under certain conditions will lead to thermal break- 
down at relatively low stress levels. 

The high temperature characteristics of dielectric ma- 
terials may also be limited through contamination by 
materials that are foreign to the lattice, such as dust. 
electrode materials, fluxes, gasses and water vapor. Such 
action is helped by higher temperatures and d-c fields. 

As a result of the theoretical considerations presented, 
the following means for producing dielectrics at elevated 
temperatures were suggested: 
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1. To search for all those compounds that have a 
high lattice energy. 

2. Select those that also have a large forbidden 
bandwidth. 

3. Determine which of these selected for both high 
lattice energy and large forbidden bandwidth are 
the most amenable to an extremely high degree of 
purification. 

In another theoretical discussion, presented by R. G. 
Breckenridge, National Carbon Company, Parma, Ohio, 
the necessity for extremely high purification of high-tem- 
perature dielectrics was again stressed. It was pointed out 
that the purities of the dielectrics must be of the same 
order now required for semiconductors. 


Metal-Fiber Paper Materials 


In today’s climate of composite materials. mixtures. 
compounds, blends and hybrids in a wide variety of 
composition or structure. or both, and in an equally 
diversity of application functions, a report on fiber metal- 
lurgy in a dielectrics symposium causes no surprise. 
Some novel possibilities for metal-fiber paper were ex- 
plored at this meeting in a progress report by Hanns F. 
\rledter, Hurlbut Paper Company. South Lee. Mass. Still 
in an experimental stage. paper containing between 85 
and 100 per cent of metal fibers possess these unique 
properties not obtainable with any other fiber group: 

|. High heat conductivity 
Electrical conductivity 
Chemical reactivity to create electrical energy 
Magnetic properties 


Ul be WW 


Specific physical properties at very low or very high 

temperatures 

6. Electromagnetic wave-and light-reflection or absorp- 

tion 

Made essentially by standard paper-making techniques. 
a paper structure made of metal fibers in a more or less 
random distribution is sharply distinct in its character- 
istics from a conventional uniform metal foil: 

1. The metal-fiber paper can be porous and the ac- 

cessible pore volume of the paper can be varied 

anywhere from, for instance, 35 per cent to 90 

per cent, approximately. The pores can be filled 

with liquids, resins, and chemicals to provide de- 
sired characteristics. 

2. A paper can be made out of any feasible fiber com- 
bination: metal fibers and glass fibers. cellulosic 
fibers, organic synthetic fibers. 

3. Fillers, resins and other additives may be used in 
powder or liquid form. 

1. Continuous rolls in varying thicknesses or weights 

can be produced. 

5. An absorbent paper or a liquid-impervious type can 

be made. 

Present studies indicate that practically any metal fiber 
in a needed thickness range and length can theoretically 
be manufactured into a paper-like structure. A 100-per 
cent metal-fiber paper is still however, difficult to manu- 
facture in continuous rolls. 

Appended Tables V and VI show properties of certain 
types of metal-fiber paper already produced in sample 
lots. Potential uses are admittedly a matter of speculation. 
The following possibilities are being investigated : 

1. Heat-dissipating surface overlays for plastics lami- 
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nates. May aid applications of structurally good 
laminates at elevated temperatures where thermal 
problems are now a limitation. 


2. As resistance elements in-plastics laminates or othe 
composite structures. Tables VII and VIII give some 
qualified resistance values. Applications may include 
heating elements in de-icers and similar devices. 

3. The combination of conductor and insulator mate- 


rials in one structure opens possibilities for other 
appropriate uses, for example in motors, transfor- 
mers and storage batteries. 


Gas and Liquid Dielectrics 


Two papers by J. B. Romans, Naval Research Labora- 
tory. and Thomas D. Callinan, formerly with NRL and 
now with IBM, dealt with developments in fluorinated 
esters. The first paper reported fundamental studies on 
dielectric properties and molecular structures of these 
esters. The dielectric constants and dialectric loss factors 
were determined over the frequency range 60 cps to 
70 me at 20 C and at power and audio frequencies over 
the temperature range —70 to 120 C. The materials 
possessed dielectric constants at 20 C of 4.6 to 9.0 and 
low loss characteristics from about 1 ke to 1 me. Ap- 
plications as dielectric fluids were indicated on the basis 
of these values and other characteristics. 

\ second paper, already 
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published in ELECTRICAL 
explored some practical applications 
for these fluids as capacitor dielectrics for service from 

65 C to +200 C. 

Preliminary work in perchloryl fluoride (CIO.F) as 
a gaseous dielectric was reported by J. J. Chapman and 
L. J. Frisco, Dielectric Laboratory, The Johns Hopkins 
University. Developed by Pennsylvania Salt Manufac- 
turing Company. under direction of J. F. Gall, this new 
dielectric exhibits an electric strength. higher than SFs, 
is resistant to nuclear radiation effects, and shows good 
corona-suppression characteristics. Applications in elec- 
trical equipment. as in power transformers. are under 
investigation. 

Some of the data dealing with sparkover studies on 
perchloryl fluoride in comparison with SF, are shown 
in Fig. 4. It will be noted that samples of irradiated gas 
were also tested, 

These samples were exposed to 1-millicurie cobalt 60 
source. It was found that the 60-cycle uniform field 
strength ClO,F was only slightly affected by radiation, 
while the corresponding effect on SF, was appreciable. 
At 2 megacycles, nitrogen. SF, and ClO,F each showed 
a large decrease in uniform field strength under radiation. 

In a preliminary report released by Pennsylvania Salt 
Manufacturing Company it is pointed out that the proper 
application of ClO.F as a dielectric gas will depend upon 
the selection of materials of construction of the equip- 
ment, since this gas is a relatively strong oxidizing 
agent. Tests to date on metal components commonly 
used in electrical equipment, indicate that aluminum 
transformer wire, silicate-coated high silicon steel, and 
copper transformer wire are probably compatible. The 
gas should be maintained in an anhydrous condition. 
Studies on other materials of construction. including 
resins and surface coatings are continuing. 


© See ‘Fluorinated Liquid Dielectric for Fixed Paper Capacitors,’ me BD. 
Callinan and J B. Romans, May 1957 issue p. 146 








Table V—Physical Properties of Aluminum-Fiber Paper* 














Paper grade 0-2950 0-2941 0-2950-C 
Aluminum by weight, per cent 92 85 92 : 
Cellulosic fiber by weight, per cent 8 15 8 r 
Basis weight (24 x 36 - 500), Ib 274 260 272 
Thickness, mil 39 35 11 
Specific gravity, gm/cu em 0.46 0.49 1.60 
Tensile strength gm /in. 2500 4600 1900 
Wet tensile, gm/in. 750 1200 1050 
Bursting strength, psi 6 9 4.5 
*Source: Hurlbut Paper Company, South Lee, Mass. 
Table Vil—Electrical Resistance of Metal-Fiber Paper* 
Paper grade 0-2957-C 0-2950-C 0-2942-C 
Metal fibers content 100 per cent 92 per cent 80 per cent 
Aluminum Aluminum Aluminum 
Resistance in ohm for 1 cm distance 5 cm ae “pi 
length and specified contact pressure 0.3-1.0 1.0-1.5 6-14 


*Source: Hurlbut Paper Company 


Thermal Evaluation of Dielectrics 


No symposium on dielectrics is fulfilled without a 
group of papers on thermal evaluation and classification. 
This particular symposium was no exception. It was to 
be expected therefore that in this subject area, some 
papers would be general in nature, other would be re- 
petitive, and only a few would present completely fresh 
viewpoints or information. Yet, so important is the rela- 
tionship between electrical equipment life and the thermal 
capabilities of the insulation, and so many problems and 
questions still exist, that we should not discourage a 
continuous ferment of discussion and controversy, even 
at the cost of re-statement and duplication. 

\ subject now a decade old, but still very much alive, 
is the application of the chemical reaction rate principles 
to the problem of electrical insulation deterioration at 
elevated temperatures. In practical terms, this concept is 
being adapted to AIEE standards and is being considered 
in corresponding International Electrotechnical Commis- 
sion standards. It is also widely applied in the analysis 
and extrapolation of accelerated high temperature aging 
tests. both of insulation sample specimens and complete 
electrical equipment. 

A review of the basic principles of chemical rate 
phenomena was offered by T. W. Dakin, Westinghouse 
Research Laboratory. A mathematical basis was presented 
for a more accurate interpretation of the results of phys- 
ical tests used to measure the thermal aging of insula- 
tion. Also presented was a more accurate method for 
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applying results of such tests to predicting insulation 
deterioration. Since observed physical changes during 
thermal aging are the result of internal chemical changes 
in organic material, the theory of chemical reaction rates 
can be applied to analyze experimental data of aging. 

The essential portion of the chemical reaction rate 
theory. from which the relation of insulation life to 
temperature of aging can be derived, has two basic 
relationships: (1) Between the rate of change in a chem- 
ical concentration to the concentration itself. (2) Between 
the rate of change and the temperature. For example, if 
a particular chemical constituent of an insulating mate- 
rial is reacting to produce insulation degradation, its 
concentration will decrease with time as a rate propor- 
tional to some function (usually a simple power) of this 
concentration. The relationship can be expressed and 
developed by means of differential equations. 

\ number of limitations exist in the application of the 
chemical rate theory to the accelerated aging test of 
electrical insulation. With limitations properly noted, 
however, this theory can be used as a valuable and ac- 
curate tool in the design and analysis of these tests and 
the prediction of insulatian life as a result of high tem- 
perature exposure. 

John F. Dexter, Dow Corning Corporation, Midland, 
Mich., traced the development of test procedures for the 
thermal evaluation of insulating materials. both _his- 
torically and in terms of contemporary equipment design 
requirements. Several phases were discussed in detail; 
the need for realistic test methods for determining rela- 
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Table Vi—Physical Properties of Paper Containing 
94 per cent Aluminum Fibers and 6 per cent Glass Fibers* 


Paper grade 0-2949 0-2949-C 0-2945-C2 


Basis weight (24 x 36 = 500), Ib 274 288 196 


Thickness, mil 36 14 8 


Specific gravity, gm/cu cm 0.5 1.34 1.60 
Tensile strength, gm /in. 
Mullen test, Ib 


Pore volume, per cent 


: Hurlbut Paper Company 


Table Vill—Electrical Resistance of Laminates Surfaced With 
Melamine-Treated Metal-Fiber Paper Overlay* 


Paper grade 0-2955  0-2944-C 0-2949-C 0-2942-C 


Resistance in ohm measured on embedded 
wires 5.2 in. distance and 6 in. length 


Volts to produce heating of surface to approx. 


100-120 F 


*Source: Hurlbut Paper Company 


tive thermal stability of insulating materials was re- 
affirmed. The requirements in military equipment, fre- 
quently for operation under extremely severe ambients 
but for relatively brief periods, were contrasted with 
nonmilitary ambients 
exist, but many vears of service may be demanded. In 
the second part of the paper several AIEE Test Pro- 
cedures were described, specifically: 


applications where less severe 


No. 57, Evaluating the Thermal Stability of Enameled 
Magnet Wire. 

No. 65, Thermal Evaluation of Ventilated Dry-type 
Power and Distribution Transformers. 
No.510, Evaluation of Systems of Insulating Materials 

for Random-wound Electric Machinery. 
No.511, Evaluation of Systems of Insulating Materials 

for Electric Machinery 

wound Pre-insulated Coils. 


Employing Form- 


\ broad review of the status of international activities 
in the temperature classification of insulation materials 
was presented by L. J. Berberich, Westinghouse Electric 
Corporation, Pittsburgh. A section dealing with the 
activities in the U.S.A. concerned itself primarily with 
the current steps being taken toward the revision of 
AIEE Standard No. 1. Considerable progress has been 
attained, but the revisions have not as yet been approved. 

On the international scene, the most recent insulation 
temperature standard, the IEC Publication No. 34 is 
somewhat patterned after AIEE Standard No. 1. The 
latest revision titled “Recommendations for the Classi- 


JULY 1957 


fication of Materials for the Insulation of Electrical 
Machinery and Apparatus in Relation to Their Thermal 
Stability in Service,” differs in several major respects 
from the AIEE Standard in that: 

1. It includes a new 120 C class (Class E) not included 
in AIEE Standard No. 1. 

2. It does not include a 220 C class which is included 
in the AIEE Standard. 

3. No guides are included for the preparation of 
standard test procedures for the evaluation of mate- 
rials or systems of materials. 

It contains lists of the better known materials under 
the various temperature classes in which the tem- 
perature classification is carried out more or less 
arbitrarily on the basis of service experience, since 
no standardized test procedures were then available 
for use as a firmer basis of classification. 

It does not include the new concept of rating elec- 
trical apparatus which permits the use of materials 
of several temperature classes where the various 
component parts of the apparatus do not operate 
at the same temperature. 

Further revision of the IEC Standard seems likely at 
the forthcoming meetings of the International Electro- 
technical Commission this year and in 1958. A new or- 
ganizational setup for technical committees to work in 
the area of insulation was proposed by Dr. Berberich. 
Certain committees would be concerned with insulation 
materials per se, other committees with complete insula- 
tion systems. 
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Fig. 4--Comparative performance for Cl03F and SF, gaseous 
dielectrics under irradiation and not irradiated. Source: Dielee- 
tric Laboratory, The Johns Hopkins University. 


Interdependence of various factors affecting the classi- 
fication of insulating materials was underlined in a paper 
by K. N. Mathes, General Electric Company, Schenectady, 
N.Y. Thermal capability, mechanical suitability, and 
voltage utility offer three important areas where classifi- 
cation is desirable. The mechanical characteristics of 
insulating materials may be as fully important as the 
thermal properties. The ability to withstand voltage is 
implicit in the definition of insulation. 

The need to represent service conditions fairly was 
stressed by Mr. Mathes, as it has been by other speakers. 
Tests should be developed through a “ladder” from simple 
materials through materials 
through model systems to complete equipment. Adequate 


simple combinations of 


test conditions must be selected. Proper and significant 
end points must be established. Not the least important 
factor is the cost of making tests. 

Statistical methods for analysis of insulation break- 
down phenomena were discussed by J. H. Davidson, 
General Electric Company, Schenectady, N. Y. A “con- 


ditional failure density” concept was proposed as offering 
advantages over other statistical methods. It was defined 
as the probability that an item will fail at a particular 
time, given that it has survived up to that time. The con- 


ditional failure density has proved most useful in the 
study of metal fatigue and its value is now being ex- 
piored in the testing of dielectric materials. It may 
possibly be used as a property characteristic of a partic- 
ular material. 
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Fig. 5—Correlation between materials property and prediction 


of electronic-parts mortality. System reliability stems from the 
number of parts and their failure rates in the specific applica- 
tion. These rates stem from the intrinsic rates modified by de- 
sign and environmental factors. The intrinsic rates, in turn, are 
often based on component part tests and prior experience. 
Source: Radio Corporation of America. 


In presenting various examples of statistical analyses 
of failure data, Mr. Davidson drew on studies of mech- 
anical and electronic components as well as of materials. 
Application to motorette models was also shown. The 
need for careful and accurate engineering interpretation 
of the statistician’s work was brought up in floor discus- 
sion. In other words. where does the statistician end his 
work? Where does the engineer take over? 

Statistical methods that are useful in predicting insu- 
lation life were taken up by W. H. Horton, Westinghouse 
Electric Corporation, East Pittsburgh, Pa. The pape 
dealt with the regression technique as used to estimate 
the relationship between insulation life and operating 
conditions. 

The statistical approach moved over to the component 
area in a paper by David I. Troxel. Radio Corporation 
of America, Camden, N. J.. and John A. Connor, formerly 
with RCA, now with Hughes Aircraft Corp. The pape 
reported the results of work at RCA for the past 21!» 
years. based essentially on correlating electronic part 
failure or “mortality” statistics with the properties of 
the materials used in the fabrication of these parts. 
Figure 5 shows graphically the rationale of this concept. 

The approach used in these studies was illustrated with 
data related to several component parts. Reproduced 
here (Fig. 6) are the curves applicable to fixed composi- 
tion resistors.* The mechanism of failure here is basically 
not one of voltage breakdown but of material aging. 
The resistive element consists of finely divided carbon 
and some incompletely cured binder. It is, therefore, sub- 
ject to further alteration as a result of heat. Thus, these 
curves reflect a trade-off between ambient temperature 
and dissipation, such that the thermal energy level within 
the resistor is a constant for any one failure rate. It will 
be noted that the electrical stress level drops off as the 
temperature increases. 


also “A Reliability Approach to Thermal Design and Evaluation,”” by T. ¢ 
es, p. 83, Februarv 1957 issue 
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Among other authors. P. H. 
Company. Syracuse. N.Y. 


Klein, General Electric 
reviewed previously published 
data on the effects of high-energy gamma radiation on 
dielectric materials; W. B. Kouwenhoven and G. C. 
Knickerbocker. The Johns Hopkins University, gave 
progress report on a NEMA-sponsored project evaluating 
the thermal stability of laminated thermosetting plastics: 
and T. W. Liao, General Electric Company. Pittsfield, 
Mass., presented a résumé of existing literature on the 
effects of corona on insulation. 

Two sessions were devoted to the subject of prefabri- 
‘ated circuits. To a large extent these papers reviewed 
‘xisting techniques. A wide spectrum of the subject was 
from artwork to systems packaging. For refer- 
ence purposes, these papers are listed here by title as 
programmed ; 

“Some Aspects of Missile Package Design.” J. P. 

Morone. P. R. Mallory Co., Indianapolis, Indiana. 

“The Production of Prefabricated Circuitry.” M. F. 

Patrick, Westinghouse Electric Balti- 

more, Maryland. 

“Component Parts for Printed Wiring Assemblies.” 

H. C. Frankel and W. Gross. U. S. Army Signal Engi- 

neering Laboratories. Fort Monmouth, New Jersey. 

“Application of Prefabricated Circuitry to Airborne 

Electronics Equipment,” G. B. Way and N. R. Dunbar, 

North American Aviation. 

“Use of Shape as a Design Tool.” R. K. Jenny, Westing- 

house Electric Corporation, Baltimore, Maryland. 


( overed: 


Corporation, 
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“Quality Improvement in the Manufacture of Printed 
Wiring.” E. J. Lorenz, International Business Machines 
Corporation, Poughkeepsie, New York. 

“An \pproach for Meeting the Future Needs of Elec- 
Melpar Inc. Alex- 


tronics Components,” A. Lawson, 


andria. Virginia. 
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Applying 
Ceramic Permanent Magnets 
to Motor Design 


In the design of permanent magnet fields 
for small d-c motors, the magnetic mate- 
rial used has an important influence. The 
newer ceramic materials—both oriented 
and non-oriented—require different de- 
sign approaches than those developed for 
{/nico magnets, and also provide new 


design opportunities. 


Table i—Typical Characteristics of Indox | 


Coercive force, H. 1700 oersteds 
Residual induction, B. 2100 gauss 
Peak energy product, B;H, max. 0.95 « 10° 
Reversible permeability 1.2 
Temperature coefficient —0.19%/deg C 
Magnetizing field for saturation 10,000 oersteds or 
20,000 amp-turns/in. 
Resistivity 1.0 x 10* to 
10 < 10° ohm-cm. 
Chemical composition BaFe,.0,, 
Specific gravity 4.7, or 0.17 Ib/in.* 


G. R. HENNIG 

Senior Design Engineer 

Tue INDIANA STEEL Propucts COMPANY, INc. 
Valparaiso, Indiana 


[HE USE OF PERMANENT MAGNETS for providing field 
excitation in d-c motors is a well established practice, 
but was not of much importance until the advent of high 
energy materials. The Alnicos, both oriented and non- 
oriented, made wide scale application possible and will 
remain as indispensable materials for this purpose. How- 
ever, except for use of permanent magnets to obtain 
special motor characteristics, from the economy stand- 
point wound field construction has been preferable to 
Alnico for motors exceeding 4 hp. 

New oriented ceramic materials (barium ferrite) offer 
motor designers a means of overcoming this size limita- 
tion, and non-oriented ceramic materials are advantage- 
ous for smaller motors. In either case, the novel charac- 
teristics of these materials require, and also make possible, 
entirely new design principles and approaches for best 
utilization. 

Non-Oriented Ceramic Magnets. Typical demag- 
netization energy product curves for one such material, 
Indox I, are shown in Fig. 1. Other physical properties 
are given in Table I. 

The low flux density characteristic of this material 
creates certain design considerations. Emphasis should 
be on providing a maximum possible magnet area, where- 
as length in the direction of magnetization is of less con- 
sequence. The magnet material itself should constitute 
the pole pieces, avoiding the use of soft iron or laminated 
structures for this purpose. In other words, the magnet 
material should be as close as possible to the air gap, 
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Fig. 1—Demagnetization and 
energy product curves for non- 
oriented ceramic magnet ma- 
terial, Indox I. 








400 


Demagnetizing force H, oersteds ees per cm) 


by using 
material 
Fig. 2.. 

The low permeability of this material imposes a re- 
quirement for a low reluctance “return path” for the field 

in practical terms an iron housing or an iron strip 
around the outside diameter of ceramic 
increase the working flux. 


continuous 


(2:35 


magnet segments or a 


the armature 


ring of the 


around as indicated in 


ring magnets to 
The curves of Fig. 3 indicate 
the effect of wall thickness of a surrounding iron housing 
on pole face flux for two different Indox rings. If a 
strip is employed, the joint should be over a pole center 
rather than in a neutral or interpolar zone. It is found 
that using magnet segments instead of a continuous mag- 
net cylinder, g. usable 
flux very slightly. The segmented structure in Fig. 2, 
with 62 per cent of the amount of magnet material i 

the continuous cylinder 


with an iron housing, decreases the 


of the same over-all dimensions. 
still provides 88 per cent as much useful flux. Mechanical 
design considerations usually dictate the use of segments 
or cylinder. In general a continuous cylinder is indicated 
for armature diameters up to 1.25 in., and segments are 
clearly preferable above 2.00 in. diameter, with other 
parameters being determinant between these dimensions. 

Use of Indox I directly as the pole pieces usually 
creates dimensional tolerance problems. This condition 
is mitigated by the fact that the magnetic characteristics 
of the material permit the use of wide air gaps and of 
considerable variation in air gap, as compared with the 
requirements when using the Alnicos. Unmachined Indox 
ring magnete»are produced with as-sintered tolerance 
shown in Table II. 

For visualizing this and related phenomena it is useful 
to realize that the permeability of Indox I is only slightly 


*Numbers in parentheses refer to Cited References at end of article 
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Fig. 2 
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Fig. 3—Effect of iron housing return path efficiency of 
Indox I magnets in motor stators. Curve (1) is for an Indox 
I ring of 0.95 in. I.D. and 1.20 in. O.D.; 
of 1.6 in. I.D. and 2.5 in. O.D. 


on 


curve (2) for a ring 


Table tl—Tolerances of Indox | Rings as Sintered 


Diameter, in Tolerance, in 


+=0.015 
+ 0.030 
+ 0.060 





100% 

Percent 
flux 
pole 
face 


Air gap between Indox ring and armature 


Fig. 4—Electromagnetic analogy for 
unity permeability permanent magnet 


material, which Indox I approaches. 2.5 in. O.D. 


vreater than 1.0 so that a magnetic circuit consisting of 
iron parts and ceramic magnets is comparable to air 
core solenoids in an iron ring. Fig. 4. 

Measurements on Indox | cylinders were made to de- 
termine the relation between pole face flux and variations 
in both main air gap and the gaps between the magnet 
and the iron return path. Figure 5 is the resulting data 
for Indox I cylinders having two different sets of dimen- 
sions. The effects of these air gaps will be less with cy- 
linders of thicker wall section. The parasitic air gap, that 
is space between magnet and return iron stvucture, can 
he minimized by centerless grinding of the magnet out- 
side diameter. and is often justifiable. Internal grinding is 
economically prohibitive in most applications 

Plastic molding of Indox I can be advantageous for 
small cylindrical magnets. In this process sintered In- 
dox is pulverized and molded to the desired final shape 
and dimensions with a small amount of binder. Hot mold- 
ing with thermosetting resins is employed only when high 
tensile strength is required. The speedier cold molding 
can give equivalent magnetic properties and mechanical 
strength adequate for most purposes. Up to 1.0 in. 
diameter pieces can be molded with 0.004 in., and 
within +0.005 in. on diameters up to 1.5 in. 

\ disadvantage of molded magnets is the lower flux 
density available as a result. The residual inductions are 
about 20 per cent lower than the values given in Fig. 1] 
and Table I. The closer dimensions made possible by 
the process, however. decrease the usable flux variations 
and also ameliorate many mechanical design problems. 
\s a consequence of the better dimensional control, a 
molded magnet may actually yield to within 8 to 12 per 
cent of the flux of the same size unmachined sintered mag- 
net designed for the necessary greater air gap to allow for 
dimensional variations in the sintered piece. A_ slight 
length increase can easily compensate for this. 

Recommended Magnet Design Procedure. Avail- 
able armature laminations predicate inside magnet dimen- 
sions. First estimates for the magnet should start with 
wall thickness of 1; to 15 of the inside diameter. It can 
then be assumed that for a normal air gap length of 0.012 
to 0.018 in.. for the gap on one side, under static con- 
ditions there will be a flux density in the armature of 
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030 040 in 
ring and housing 


Fig. 5—Curves relating pole face flux and (left) main air gap length, and (right) 


gap length between magnet ring and iron housing. Curves (1) are for an Indox 
I ring having 0.95 in. 


I.D. and 1.20 in. O.D., (2) a ring with 1.6 in. LD. and 


10.800 lines per sq. in. of magnet area for sintered In- 
dox I in the form of a continuous cylinder. The same 
shape and material plastic molded will yield 9400 lines 
per sq in. For segment stators the figures to be used for 
practical design would be correspondingly 9700 and 8300 
lines per sq in. In the magnet. the flux density is actually 
the same in both cases, but the differences cited are to 
reflect the small portion of total flux derived from the 


“neutral zone” magnet material in the case of continuous 
cylinder magnets. 


Under running conditions for the motor, the above 
figures are about 20 per cent lower because of demag- 


netizing armature reaction. For calculation of motor per- 
formance these lower values should be employed. 

As indicated earlier, physical salient poles are not re- 
quired when using Indox | as a magnet material in motor 
construction. The pole are can be established by the 
magnetizing procedure. 

With segments the width of magnetization is prac- 
tically identical with the physical are of the segment. In 
ring or cylinder magnets the pole are magnetized is less 
than 180 deg and can be localized as desired for optimum 
commutating conditions for the motor by means of spe- 
cial magnetizing fixtures. Magnetizing Indox ring mag- 
nets using internal electromagnets in the conventional 
manner is not feasible. Fixtures with pole faces shaped 
for the desired magnetization are required, Fig. 6. These 
charge the magnet from the inside and require an im- 
pulse type of charger, Fig. 7. This operates by discharg- 
ing a low voltage condenser directly through the coil on 
the magetizing fixture. The shape shown in Fig 6a pro- 
vides wide diffused poles. In this case no iron is used 
around the magnet during charging. Sharper concentrated 
poles may be obtained by a configuration such as Fig. 
6b and more extreme concentration by that shown in 
Fig. 6c. 

As indicated by the hysteresis loop, Fig. 8, saturation 
of Indox I requires at least 7000 oersteds but 10,000 
are to be recommended. To provide this minimum in the 
desired pole zone to be magnetized, fixtures Fig. 6b and 
6c with iron return path require less ampere-turns than 
Fig. 6a. 


Reference to the third quadrant of the loop. Fig. 8. 


ELECTRICAL MANUFACTURING 





Fig. 6-—-Magnetizing fixtures for Indox | motor stators, for various degree 


= of pole concentration. 





Fig. 7—Condenser discharge impulse magnetizer for use with 
ceramic magnets. 


indicates that demagnetizing armature reactions up to 
2900 oersteds cause little magnet knockdown, and that 
complete demagnetization would require about 3600 
oersteds. In actual armatures this field occurs only across 
the slots, having a very short reachout, which, if at all, 
demagnetizes only the inner surface of the magnet. Once 
the reaction has stabilized the demagnetization at some 





point, no further effect is caused by armature reaction and 
the motor operates as if with an increased air gap, with 
no further knockdown of the magnet. e : 
The temperature co-efficient indicates a linear reversi- T 

| 

| 

| 

| 
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ble change that occurs when magnets are cycled within 


t 


a 
Ind 


a temperature range in which they do not experience irre- 


ndaox 
4 


versible changes (2). The temperature coefficient of Indox 
I as given in Table I causes a reversible change of flux up 
to 375 C. It can be neglected for most motor applications 
of the material. As the field decreases 1.9 per cent when a eee i poet a ae 

the temperature rises 10 C, a motor using Indox I might ee: san ae ee ae 
draw a higher current under constant voltage conditions. 
This may be compensated for by the rise of armature Fig. 9~CGommpectben of Aluice ¥, loaded 1 aebitntea¥ on 


resistance with this same temperature rise, leading to a weight and volume bases, (a) and (b) for static magnetic 
lower current. Under special conditions this effect can 


circuits, and (¢) for motors. 
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be used to maintain a constant armature current, or the 
motor can be compensated for constant torque at a given 
applied voltage. 

Oriented Ceramic Magnets. Indox V. the newest 
and strongest ceramic magnet now in production, has an 
average energy product of 3.5x10® gauss-oersteds. Figures 
9a and 9b show a comparison of maximum energy in 
terms of volume and weight between Indox I. Indox V 
and Alnico V. It should be noted that this comparison is 
valid only for static magnetic circuits with constant 
operating point on the external loop. For non-static ap- 
plications it is highly misleading to use the BygH, (max) 
product as an index of merit, as is common practice. 
Actually, in a non-static circuit such as a motor where 
the permeance coefficient changes and the final operating 
point is on a minor loop. Indox I and Indox V can pro- 
vide a much higher percentage of usable energy than 
Alnico can. Non-oriented Indox I gives the best ratio to 
the maximum energy product, BygH, (max), whereas 
Indox V offers the highest total usable energy for use 
in non-static circuits. Figure 9c is a comparison of Alnico 


V. Indox V and Indox I in terms of usable energy in 


non-static circuits such as motors. In other non-static 
circuits as for example in magnets of mechanical devices, 
Indox I and Indox V may be even more advantageous 
(3). 


The principal reason for the superiority of ceramic 
magnets in these applications is that the minor loop prac- 
tically coincides with the external magnetizing loop. With 


Table Ill—Typical Characteristics of Indox V 


Coercive force, H. 
Residual induction, B. 3840 gauss 
Peak energy product, B,H, max. 3.5 « 10° 
Reversible permeability 1.05 
Temperature coefficient —0.19%/deg C 


Magnetizing field for saturation 10,000 oersteds or 
20,000 amp-turns/in. 


BaFe,.0,, 
5.0, or 0.181 Ib/in.’ 


2000 oersteds 


Chemical composition 
Specific gravity 


Indox I this is true up to an opposing field of about 

2900 oersteds and in Indox V up to —1700 oersteds. 
Furthermore ceramic magnets have a very wide range of 
maximum energy product. 

The demagnetization curve for Indox V is shown in 
Fig. 10, and physical properties given in Table III. A 
conspicuous difference as compared with Indox I is the 
“knee” of the curve and the high variation of coercive 
force due to temperature change. The temperature coeffi- 
cient of H. is +0.5 per cent per deg C means that at 

60 C, for instance, the coercive force would be 40 per 
cent lower than at room temperature. A most important 
aspect of this is that it results in a non-reversible knock- 
down, that is, the magnet will not recover without new 
magnetization, if the temperature increases. All magnetic 
circuits with oriented ceramic magnets therefore must be 
designed for an operating point corresponding to the low- 
est temperature to be expected, and this to be above the 
knee of the demagnetization curve. Temperature varia- 
tions then will cause only the same reversible flux change 
as in Indox I; otherwise an irreversible loss will occur. 
In practical design terms this means that length must be 
increased for oriented ceramic magnets to be used at low 
temperatures. The minimum permeance coefficients for 
reversible characteristics, for Indox V. are given in 
Table IV. 

Since the anisotropy of Indox V is obtained by orient- 
ing the barium ferrite crystals in a magnetic field during 
the pressing operation, flat magnets round or rectangular 


Table IV—Minimum Permeance Coefficients for 
Reversible Characteristics, Indox V* 


Lowest temperature to be Min. perm. 
encountered, deg C coef. 


10 1.20 

0 1.37 
—10 1.56 
—20 1.77 
—30 2.02 
—40 2.29 
— 50 2.62 
—60 2.98 


*Reference (4) 
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in shape are the most practical to produce. A radial 
orientation such as would be required for ring or seg- 


ment magnets is more difficult. Some principal practical 
designs for stators using Indox V are sketched in Figs. 
11, 12 and 13. An assembly with one or two wafer mag- 
nets, Fig. 11, is to be recommended if the external stray 
field and dissymmetry of motor shape are not objection- 
able. The stator structures, Fig. 12, 
efliciency and no external field. 
Oriented Magnet Design. For first estimates an 
Indox V magnet for a motor may be assumed to provide 
18,500 lines per sq in. under static conditions. The length 
of the magnet should be established for a permeance co- 
efficient of about 4.0 in the static condition; this may re- 
quire later correction but length is never a design-prob- 


exhibit a higher 


lem with Indox V magnets. The suggested permeance 
coefficient of 4.0 is adequate for both locked-rotor re- 
action and low temperature applications. 

Under running conditions the operating point will drop 
to approximately 2500 gauss, or 16,000 lines per sq in. 
of magnet area. In stators such as Fig. 11 about 65 to 
75 per cent of this flux is available in the armature, while 
up to 80 per cent can be assumed in structures such as 
Fig. 12. For estimating motor performance, each square 
inch of Indox V may be assumed to provide 11,200 to 
12.800 lines for the armature. 

Comparable magnetic circuits using Alnico V or VI 
would require only 25 to 35 per cent as much magnet 
area, but would require about four times the length, and 
more length might be required to provide high stability 
or resistance to demagnetization. Comparatively, the 
same volume of magnet material, whether Indox V or Al- 
nico, would be involved but the Indox V will be only 70 
per cent by weight. 

In general the characteristics of permanent magnet 
motors are intermediary between those of series and shunt 
motors. Figure 14 shows speed—torque curves for the 
three motor types using the same armature, the voltage 
being adjusted in each case to obtain the same speed at 
30 in-oz load. 

The basic raw materials of oriented ceramic magnets 
are inexpensive, and include no critical materials such as 
nickel and cobalt. The processing of small parts for 
oriented magnets is costly, however. The superiority of 
Indox V over the Alnicos increases with the size of the 
magnet and with the total amount of magnet material 
used in a stator. It can be surmised that in larger motors 
and generators Indox V will be less expensive than just 
the copper coils of electromagnets for stators. Further- 
more, the efficiency of permanent magnet excitation is 
greater because of dispensing with ohmic energy losses 
in windings and also eliminating this source of heating 
Alnico magnets will continue to be indicated for sizes 
and shapes which do not permit designs with the larger 
magnet areas required for optimum application of the 
ceramic magnets. O00 
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Fig. 11—One-and-two-wafer stator structure employing Indox 
V magnet material. 


Fig. 12—Motor stator structures for higher efficiency, using 
Indox V magnet material. 


Indox V disk 
“Iron back plate 
Fig. 13—Symmetrical motor stator structure using single disk 
of Indox V. 














Fig. 14—Characteristics of (A) series motor, (B) Indox I per- 
manent magnet motor, and (C) shunt motor, with the same 
armature and the voltage adjusted for the same speed at 30 in-oz 


load. 





New Elements 


for Static Control 


Developments in high-performance d-c motors and d-c power sources 


also featured at 21st Westinghouse Machine Tool Electrification Forum. 


New Cypak Static Elements 
Output magnetic amplifier 
Half-shift register module 
Transistor NOR circuit 


Dynistor diode switch 


[WO YEARS AFTER THE INTRODUCTION of its Cypak static 
logic switching controls, Westinghouse Electric Corpo- 
ration presented before essentially the same audience the 
newest elements in the improved line. The occasion this 
time was its 2lst Annual Machine Tool Electrification 
Forum, held April 24-25, as in recent years. at Buffalo. 
Machinery builders described their experiences in de- 
signing static controls on a do-it-yourself basis. Westing- 
house also introduced its new line of d-c motors and 
generators especially designed for variable-voltage dy- 
namic drives encountered in machine tools. Some 600 
persons attended, including Westinghouse engineers and 
executives. 

The Electrical Committee of the National Machine Tool 
Builders Association. headed by E. 5. Loeffler of The 
Warner & Swasey Company, reported on contemplated 
changes in its Electrical Standards. J. A. Raterman, pres- 
ident of the NMTBA and of the Monarch Machine Tool 
Company, was a luncheon speaker. Both he and the new 
executive vice president of the association, Ludlow King 
(replacing Tell Berna who has retired) discussed the eco- 
nomic outlook for the machine tool makers. Maj. Gen. 
\. P. O'Meara. deputy chief research and development. 
L. S. Army, was the dinner speaker. R. C. Alexander, 
machinery electrification sales, Westinghouse, was general 
chairman of the forum. The following highlight report is 
necessarily incomplete because certain papers could not 
be briefly abstracted and hence have been omitted. 
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Progress in Cypak Component Design 

Since Westinghouse announced its Cypak static control 
in 1955 as the first commercial version of a logic function 
approach, a number of improvements have been made 
in the original system, and new components have been 
added. Cypak Mark II control introduced in 1956 over- 
came earlier shortcomings and proved more mechanically 
rugged as well as electrically reliable. One of the more 
recent improvements in components that complement the 
static logic elements is a new line of output magnetic 
amplifiers. described by Roy A. Clark of Westinghouse 
Director Systems Department. Logic operations performed 
at a power level in the order of milliwatts require ampli- 
fication to control such devices as solenoid valves and 
motor starters. The short duration open-gap inrush cur- 
rent of such solenoids is normally 5 to 10 times the 
steady-state excitation of minimum magnetic gap. The 
first amplifiers designed to meet a contactor load with 
an inrush current equal to 5 times the holding current 
proved woefully inadequate for solenoid applications. 

Design requirements called for a line of amplifiers 
having high excitation at open gap. low excitation at 
closed gap, nearly contant power factor open-to-closed 
gap. and a coil voltage tolerance of plus 10 and minus 
15 per cent. Other objectives were to keep the output 
voltage within a range of 95 to 100 per cent of nominal 
voltage for a 10-to-1 load current range, a response less 
than 6 cycles, and a reduction in line voltage variation. 

Figure | illustrates the circuit of the load-control mag- 
netic output amplifier designed to meet the above criteria. 
It comprises two main and two auxiliary saturable mag- 
netic cores. The gate windings Ng of the main and aux- 
iliary reactors are connected in series so that the combi- 
nation of both will support the supply voltage when the 
load is in the off condition. Control signals sufficient to 
cause saturation are applied only to the main reactors. 
Load current causes auxiliary reactor saturation for in- 
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Fig. 1—Schematic diagram of Westinghouse load-controlled 


magnetic output amplifier for use with logic (Cypak) decision 
elements. 


rush conditions, but bias regains control of the auxiliary 
cores. when load current has fallen to its holding value. 
The output voltage across the load therefore is almost 
constant for a wide range of load currents. A comparison 
of the regulation curves. Fig. 2, for a typical doubler- 
type magnetic output amplifier and the new load-con- 
trolled magnetic output amplifier shows the wider range 
of load currents possible for the latter for a typical load 
voltage variation. 

A new line of such load-controlled output amplifiers 
will soon be available for use with Cypak systems with 
inrush ratings of 2, 3, 4. 6 and 8 amp, and with holding 
ratings as low as 4 of the inrush current capacities. 
The new amplifiers show a panel saving over the old out- 
put magnetic amplifiers of about 67 per cent 
a 200 per cent increase in inrush capacity. 

Another new Cypak element described by Mr. Clark is 
called a half-shift’ register module. Use of this special 
element reduces the total number of elements needed per 
station. The block diagram. Fig. 


with about 


3. shows how the shift 
register receives, stores. and transmits the desired infor- 
mation. 

Information is received in block A,. Upon the appli- 
cation of shift signal 4 the information stored in A, is 
shifted to B,. The operation also clears A,, leaving it 
free to receive the next bit of information. Application 
of shift signal B now shifts the information stored in B, 
to A». In general. all the information stored in the A, 
blocks is shifted to the B,, blocks by the application of 
the A shift signal. This operation also clears all the A, 
blocks so that they may receive further information. By 
the use of a binary code, this shift register can store and 
transmit two pieces of information, that is, 0 or 1. Two 


parallel shift registers can store and transmit four binary- 
coded pieces of information. Hence the amount of infor- 
mation storage and transmission is 2" where n is the 
number of parallel shift registers. Each shift register 
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Fig. 2—-Comparison of regulation curves for magnetic output 


amplifier diagrammed in Fig. 1 and a standard doubler type. 


Fig. 3—Block diagram of shift register consisting of Cypak 


magnetic elements. 


station consists of two standard NOT modules and two 
half-shift register modules. 

Another element added to the Cypak line is the tran- 
sistor NOR circuit, described by G. H. Royer of Westiug- 
house Director Systems Department. When a transistor 
carries a high base current the voltage drop between the 
emitter and base reaches a very low value, corresponding 
to a closed switch. When a small positive bias voltage 
is connected between the base and emitter, the transistor 
is cut off and acts as an open switch. These two distinct 
states of the transistor switch are utilized in digital logic 
elements for which only “on” and “off” operation are 
desirable. 

The basic transistor logic circuit is shown in Fig. 4a. 
When there is an input voltage applied at A, current flows 
in the base of the transistor, emitter to collector voltage 
is almost zero and there is no output from the transistor. 
When there is no input voltage, the transistor is cut 
off and the supply voltage appears with the output ter- 
minal in series with the load resistor. Thus basically the 
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Fig. 4—-(a) Basie transistor circuit (b) Addition of input at B 
to form transistor NOR switching element. 


diogramatic MEMORY 


representation 


Fig. 5—Universal NOR element can be arranged to form logic 


OR, AND, NOT and MEMORY units. 


transistor is a NOT element since ar input produces no 
output, and no input produces an output. 

To make a decision, a logic element must have at least 
two inputs. Hence an additional input is added to the 
base of the transistor at B, Fig. 4b, so that either input 
current is sufficient to cause the output voltage to drop 
to zero. By designating the presence of a voltage signal 
at an input or an output by a 1 and assigning a 0 to 
the no-voltage condition. the behavior of this circuit can 
be expressed by the following “truth table.” 

1. Output is | if neither A nor B is 1 
2. Output is 0 if A is 1] 

3. Output is 0 if B is 1 

1. Output is 0 if A and B are 1. 

Since the output is 1 only if neither 4 NOR B is 
the circuit is described as a NOR Circuit. 

In Fig. 5 several examples are shown of the arrange- 
ment of the more familiar English logic blocks to form 
the NOR block. Two NOR blocks are used to construct 
the English logic block OR. Three NOR blocks are needed 
for the English logic block AND. One NOR block will 
also form a NOT block, using only one of the inputs. 
A MEMORY or flip-flop is formed from two NOR blocks 
as illustrated. 

Initially a greater number of NOR elements are re- 


quired to accomplish a specific function than are English 


Later the number can be reduced by 
eliminating redundant blocks. 
The NOR logic block need not be restricted to only two 


logic elements. 
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inputs. Almost any number of inputs are possible, with 
a large number of stages connected to the collector output. 

The physical volume of transistor logic units can be 
reduced to a small fraction of corresponding magnetic 
Cypak. The experimental packaged transistor NOR unit 
illustrated in Fig. 6 has 14 transistors mounted on a 
steatite board with resistors and circuits printed on it. 
The board measures 4 x 8 in., and with a spacing of 
about 1 in. needed between boards, the volume per NOR 
is a little over 2 cu in. 

Mr. Royer indicated that transistor circuits are be- 
ginning to take their place in specialized commercial ap- 
plications and in military equipment. When used at low 
power levels where only two states must be recognized, 
they are very reliable. In industrial control fields, some 
new packaging and wiring approach may be necessary 
to utilize the size and weight advantages. 

Another semiconductor device that appears to have 
possibilities for power control is a Dynistor diode which 
has some of the characteristics of a transistor and others 
of a diode. As indicated by the characteristic curve, Fig. 
7. the device resembles a diode in that it has a forward 
and a reverse characteristic, but A. P. Kruper of the 
Department pointed out 
that in the reverse direction the Dynistor diode has two 
distinctly different regions. In the first region the satura- 
tion current increases very slightly with increasing volt- 
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age from zero until a point is reached where the device 
will no longer support voltage but breaks down to a low 
value voltage. This second region is composed of two 
parts, a negative resistance one and a hyperconductive 
value. Rep- 
resentative values for latter points on the curve are given 


region characterized by a very low-resistance 


in the table below it. 

Germanium Dynistor diodes have been operated with 
continuous currents up to 4 amp and in special applica- 
tions up to 1] amp. Under pulsed conditions the units 
have passed 500 amp in 5-microsec pulses. Switching 
time in going from a blocking condition to a conducting 
condition is less than 0.1. microsec while the recovery or 
turn-off time is about 1 microsec. 

Normal operation of the Dynistor diode is in the 
reverse or blocking direction. The device will be in the 
off condition until a voltage sufficient to exceed the break- 
down voltage is momentarily applied. Then the operating 
point will be shifted to a low-voltage, high-current point 
in the hyperconductive region, and the device will be in 
the on condition. To turn the device off, the applied volt- 
age and load is reduced. When the load current reaches 
a minimum point the device snaps to the blocking or off 
condition. It is also possible to turn the device off by 
suitable pulsing so as to momentarily reduce the voltage 
across the device to zero. 


Static Control for Air Clutch 

To Robert D. Jordan, chief electrical engineer of The 
Minster Machine Company, Cypak controls for inclinable 
punch press drives appeared unique in their immunity 
to problems of control life, effects of shock from blank- 
ing, contaminated atmospheres, and in their ability to 
operate in any mounting position. Use of Cypak also ap- 
peared to provide an opportunity of designing a control 
which would be self-checking and almost maintenance 
free. 

Jordan and his crew went to work on a do-it-yourself 
basis, took the Westinghouse one-week Cypak course. 
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Fig. 6—Fourteen transistor NOR units on printed circuit board 
for plug-in use. 


with some background study on logic circuitry. After a 
few early failures in attempting to wire the components 
together, Minster decided to build its own simulator. It 
was about two-thirds as large as its Westinghouse proto- 
type, but the experience gained by building and setting 
up the control circuits on this simulator was well worth 
its cost of some $1000. neglecting engineering time. The 
basic clutch control circuit was developed on paper and 
then set up on the simulator. 

The Minster combination friction clutch and brake is 
a synchronized unit which is air actuated. Air is applied 
through a three-way solenoid valve which releases a 
spring loaded brake and engages a multiple-disk friction 
clutch connected to the continuously turning machine 
flywheel. Stopping the machine is accomplished by means 
of a crankshaft driven rotary limit switch that breaks 
the solenoid circuit of the air valve. 

The Cypak control circuit, Fig. 8, functions as fol- 
lows: With pushbuttons out, MEMORY gives input sig- 
nal to No. | AND. When run-inch buttons are depressed, 
second input to No. 1 AND is applied, which turns on 
output amplifier, energizing the air valve solenoid and 
engaging the air friction clutch. 

The run-inch buttons are held depressed until the 
rotary limit switch closes, giving input to No. 2 AND. 
The other input to No. 2 AND had been “on” previously, 
due to ring circuit from output. With both inputs on. 
No. 2 AND gives an output which maintains input to out- 
put amplifier, maintaining the air valve solenoid. It also 
turns off the MEMORY, and thus the output from No. 1 
AND. Rotary limit switch opens, turning off No. 2 AND, 
and thus the output amplifier drops the air valve solenoid, 
stopping machine. 

Pushbuttons must be released to reset MEMORY to 
“on” condition. The ring circuit from output back to 
No. 2 AND is used so that the output must be on before 
the rotary limit switch can maintain the air valve. 

The first application problems were not in the Cypak 
logic itself but in the output amplifier-valve solenoid 
combination. With relay control, the stopping point of 
the process is very consistent when only the combination 
clutch and brake are considered. Some deviation from 
stroke to stroke does exist, partly due to inconsistent 
drop-out time of the air valve as a result of de-energiza- 
tion of the a-c solenoid at random points of the voltage 
wave form. It is highly desirable to hold both the stroke- 
to-stroke error and the total stopping time to a minimum. 

Using standard Cypak a-c output magnetic amplifiers, 
both the extra delay caused by amplifier cutoff, and the 
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error caused by output voltage decay were in excess of 
requirements of presses in the range of 100 strokes per 
minute and higher. To overcome this problem a smaller 
solenoid or valve operator was obtained to work from 
a smaller, more responsive magnetic amplifier. A 10- 
watt d-c solenoid has been operated successfully from a 
transistor amplifier. Further improvement in stopping 
time and error was obtained by adding a momentarily 
open pole on the rotary limit switch between the ampli- 
fier and the solenoid valve, Fig. 9. This rotary switch is 
a brush-slip ring type and it makes positive contact even 
at 12 volts. With this arrangement, total delay is about 
the same as with relay controls, and stopping error is 
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Fig. 7—Characteristic curve of new Dynistor diode. Typical 

values are given in table below: 
Vs, peak voltage (“breakdown” voltage) 30-150 
Ig, current at peak voltage (“breakdown” current), ma 10 
Is, minimum sustaining current (defined at 2Vy), ma_ 10-150 
Iu, minimum voltage 0.5 
ly, current at minimum voltage, ma 100 
Vu, hyperecaductive drop (at 0.5 amp), volts 0.5 
Vy, forward drop (at —0.5 amp), volts 1.5-5.0 
Ru, average slope of curve between Vy and Vu, ohms 0.3 
Rr, slope of curve at (—0.5, Vy), ohms 2.0 


| Rotory limit switch 
closes on down stroke 
opens on up stroke 


a 


Fig. 8—Cypak control circuit for air clutch drive of punch press. 





g. 9—Simplified static control of solenoid air valve. 
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only 25 to 30 per cent of that experienced with conven- 
tional controls. 

Application of Cypak controls to a 4-headed automatic 
cycling grinder was described by R. C. Montanus. chief 
engineer, The Springfield Machine Tool Co., and E. B. 
Ankenman of Westinghouse. Since this design was for 
a completely new machine, the approach was to evaluate 
each function and then list all limit switches, pressure 
switches and pushbuttons to be used as primary source 
of information. From the description of machine se- 
quences, which required 1] pages. a sequence chart of 
machine intelligence and machine action was made and a 
logic schematic developed.* 

Some design features for simplified maintenance were: 
(1) dividing the composite operation of the machine 
into individual cycles and (2) dividing possible trouble 
sources into three categories—input intelligence, Cypak 
logic. and output circuits. The design also provided for 
pilot lights on all incoming and outgoing circuits: a 


built-in Cypak logic tester: final logic output signals op- 


erating a low-energy single-pole relay; output circuits 
wired directly to Cypak output circuits with no limit 
switches in the circuits for automatic cycle; all input cir- 
cuits from limit switches and pressure switches wired 
directly to Cypak input terminals. 


© the same type of contro 


Fig. 10-—Cutaway view of new d-c motor line illustrates ventila- 
tion system with cooling air being sucked in at right, discharged 
at left. below 


a 


Fig. 11--Comparative response of new Westinghouse Life-Line 
“H” d-e motor to older design to step input of speed in an 


idealized two-delay speed regulator system. 


110 


D-C Motor Development 

A few years ago the National Electrical Manufacturers 
Association, in recognition of the modern role of d-c 
drives. undertook the formulation of new suggested stand- 
ards for d-c motors and generators in the range from | 
to 200 hp and from 84 to 170 kw. The most significant 
change was the adoption of Class B ratings with a 60 C 
permissible rise in the case of open machines. Generator 
ratings were revised to match more closely standard a-c 
drive motor outputs and d-c motor power requirements 
in order to reduce the idle capacity of previous m-g sets 
when used to power single d-c motors. Standard speeds 
and voltages and the weak field ratings were reorganized 
and revised to better align with adjustable-voltage ap- 
plications. 

Two Westinghouse engineers described the features of 
the new Life-Line “H” series d-c motors and generators. 
designed to the new NEMA standards, and related them 
to machine tool drive applications. F. E. Spindler of the 
Motor Department discussed design details and L. W. 
Herchenroeder of the Industry Engineering Department 
related these features to machine tool applications. 

Although the new NEMA d-c motor standards call fo 
Class B insulation, Westinghouse has gone a step further 
by employing a silicone insulation system in the new 
machines. Mr. Spindler indicated that this new insula- 
tion system will last about 10 times as long as an or- 
dinary Class B system under any temperature conditions. 
These machines will be able to safely handle tough duty 
cycles in which high current peaks would make an ordi- 
nary Class B motor unsatisfactory even though the aver- 
age current is within rating. For a balanced combination 
of thermal, mechanical and dielectrical properties, use 
is made of molded and woven glass fiber, sheets of large 
mica flakes, asbestos, modified silicone wire enamel, sili- 
cone rubber and other high-temperature materials. Arma- 
tures are given multiple dips and the field coils are vacu- 
um impregnated, then baked at 200 C. 

The ventilation scheme is also new, Fig. 10. Instead 
of drawing air in at the commutator end and expelling it 
at the drive end, in the new Westinghouse design a large 
aluminum fan forces air into the machine from the drive 
end toward the commutator end, thus carrying brush 
dust out of the machine and away from the windings. 
An air shield and a diffuser directs the air to the arma- 
ture and fields, thus distributing the air to best cooling 
advantages. By directing air flow from the fan into the 
windings. muffling action is also obtained. 

Better protection is also provided. The single ventila- 
tion opening in each bracket faces down, and all the 
commutator openings have gasketed covers. 

The sizes of the new motors have been reduced because 
of the Class B temperature rating and the proportions 
have been changed since the armatures are longer and 
of smaller diameter compared with the old machines. 
This change has resulted in reducing the WK? of the d-c 
motor as much as 55 per cent on some ratings, thus pro- 
viding major improvements in accelerating and braking 
times. For a comparable motor rating. the time to accel- 
erate to LOO per cent speed for the new motor is less than 
a third of that required for the old motor. 

The new motor carries a peak rating of 200 per cent 
of load for 1 min compared to the old standard of 150 
per cent. This increase in peak rating is very helpful on 
duty cycle applications and in many cases may make it 
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Selection Factors Compared for 
M-G Sets, Selenium and Silicon Rectifiers 


Relative Merit 


Selenium Silicon 
Requirements for power __ rectifier rectifier 
conversion equipment unit unit M-G set 
Suitability : 
Fixed Voltage 
Variable Voltage 
Original Cost 
Installation Cost 
Maintenance Expense 
Space and Weight 
Quiet Operation 
Efficiency 


hh SS 
— et et ot et GND 
WH WNHNN PrP 


> 
Fig. 12—Relative first cost of m-g sets and selenium and silicon 
rectifiers. Input, 3 phase, 60 cycle, 460 volts a-c; output, 250 
volts d-e, two wire. 


possible to use a smaller motor than might otherwise be 
called for. 

The improvement in dynamic response has resulted 
among other things from improvements in design and 
manufacturing refinements incorporated in the brush 
rigging, the commutator, the armature and commutating 
poles. Double brushes with individual pressure fingers 
insure continuous contact and a brush holder is employed 
to maintain almost constant pressure with brush wear. 
On shunt motors and generators, large air gaps, oversize 
field coils and special pole faces have been used to give 
near linear regulation, resulting in better performance 
in automatic systems with less control complication. For 
motors up to 60 hp, stability is provided without a series 
winding. 

The new line of d-c machines has been designed with 
modern uses for adjustable voltage drives in mind. Gen- 
erator ratings have been selected to better match the 
associated a-c drive motor and d-c load motor ratings. 
Speed-torque characteristics of the motor-generator com- 
bination have been made linear to increase the stability 
of regulated systems. The reduced inertia of the rotors 
are also an important factor in determining stability and 
speed of response. 

The curves of Fig. 11 compare the response of the old 
and the new motors, the latter with rotor inertia half that 
of the former. The motors for both systems reach 100 per 
cent speed about the same time, but the old motor over- 
shoots by more than 10 per cent. In the case of the new 
motor the lower inertia has been used to obtain better sys- 
tem damping with negligible overshoot. If higher over- 
shoot is permissible, the lower inertia of the new motor 
can be utilized to obtain faster acceleration. The im- 
proved commutating ability is also important for fast 
response as it permits greater forcing of the generator 
field without exceeding the peak torque capacity of the 
motor. 


Since insulation factors play such a prominent part in 
the new line of Westinghouse d-c motors and generators, 
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including hond - operated field rheostat 


G. P. Gibson of the Westinghouse Motor Department 
documented the great benefits that advances in dielectrics 
have brought to the motor user. He reviewed recent de- 
velopments in synthetic organic varnishes, resins, and 
films as well as the new fibers combined with them. Mr. 
Gibson discussed the insulation system concept and in- 
dicated how the materials first were tested as such, then 
combinations of them in simulated machine sections 
called “motoretts,” and finally as applied in actual motors. 

As a result of these developments in materials and the 
testing programs to establish their thermal and electrical 
performance, the insulation takes up much less critical 
space in the new motors. leaving more room for coppe1 
and iron to contribute to a reduction in motor size, with 
no reduction in performance or reliability. 


Packaged D-C Power Sources 


Requirements for d-c power continue to grow with 
industrial expansion and are being met by semiconductor 
rectifiers. E. J. Laughlin. Metallic Rectifier Sales, West- 
inghouse, pointed out. For converting a-c to d-c, the 
equipment may be the selenium type, in use for over 15 
years, or the more recent silicon or germanium units. 
Current opinion is that silicon is to be preferred ove: 
germanium because of its high inverse voltage rating and 
its ability to operate at higher ambient temperatures. 

Most applications of conversion equipment in the 
machine tool field involve d-c motors, magnetic chucks. 
solenoids and dynamic braking. In selecting a suitable 
d-c power supply, seven points to be considered are: ap- 
plication factors: original cost; installation cost; main- 
tenance expense; space and weight: noise in operation: 
and efficiency and light load losses. 

In Fig. 12 are set forth comparative cost to the user 
of m-g sets and various types of semiconductor rectifiers. 
It is seen that cost of selenium types is from 66 to 86 
per cent of that of corresponding m-g sets. Further, recti- 
fiers are purchased as packaged units requiring no ex- 
ternal control. Optional items such as instruments, cir- 
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Fig. 13--How not to draw an electronic circuit diagram. 


cuit breakers and indicating lights can be added at 
nominal cost. Costs of silicon rectifiers are currently 
above those of selenium, mainly due to the added pro- 
tection that designers feel is necessary with d-c motor 
loads. 

A newly introduced unit costs less than half the price 
of m-g sets in most sizes. It is a selenium rectifier de- 
signed to operate directly from a 208/120-volt, 3-phase, 
60-cycle network without the use of a transformer. How- 
ever, there is no way to adjust the d-c output, which is 
approximately 255 volts. In the accompanying table, 
relative strengths and shortcomings of the three types 
of power conversion equipment are evaluated. By assign- 
ing ratings of 1, 2. and 3 to indicate the ability of each 
type to meet major user requirements, an interesting 
though arbitrary evaluation is obtained. A rating of 1 
indicates the best performance currently attainable. 


Standards for Industrial Electronic Equipment 


There is an urgent need today for standards for in- 
dustrial electronic equipment. In stressing this need, 
R. B. Colten, Process Development Section, General 
Motors Technical Center, said he was concerned with 
standards of quality and with the standardization of 
nomenclature, drawing symbols. etc. He illustrated several 
poorly designed electronic equipments as well as one 
that was well engineered with properly constructed pack- 
ages that plug in. As a horrible example, he exhibited a 
circuit diagram drawn freehand, Fig. 13, sent in by the 
equipment manufacturer after considerable prodding. In 
the apparatus itself. unused transformer leads had been 
left hanging loose, untaped. 

Mr. Colten commented that there seemed to be as 
many ways to draw electronic schematic diagrams as 
there are people to draw them. The same lack of uni- 
formity also holds for instructions, nomenclature, ratings, 
and components. At times there is no thought given to 
safety of operating and maintenance personnel. Ease of 
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Fig. 14—Contour pattern set up to demonstrate search for 
optimum condition, or what is called Teleological Control. 


maintenance likewise appears to be completely ignored 
in some cases. 

A few of the advantages to be gained by standards for 
electronic equipment cited by Mr. Colten are: (1) for 
protection of purchaser and vendor: (2) increased use- 
ful life; (3) reduced down time; (4) consistent and pre- 
dictable performance; (5) simplified operation and main- 
tenance, and (6) safer operation for personnel. 

Because of experience with the equipment developed 
in the GM Process Development Laboratory but “farmed 
out” for construction—with sad results—an electronics 
committee has been setup in General Motors, one of 
whose tasks is the writing of a proposed set of standards 
for industrial electronic equipment covering the follow- 
ing items: Ratings and specifications; components; phys- 
ical construction: wiring, soldering, and other connec- 
tions: instructions and diagrams, including symbols, 
nomenclature, and parts lists; ventilation; and operating 
characteristics, including frequency and ease of calibra- 
tion and adjustment. 


New Concept in Automatic Controls 

There is a vast field of application for which closed- 
loop controls cannot be applied because certain elements 
within the processes are not’ understood. The output of 
a process depends upon its input and to be controllable 
the output must remain constant, change in a predictable 
way or provide information about the output with the 
passage of time. When the desired value of the output is 
vague or unknown, as for example where the value of the 
optimum yield is not known, the automatic control must 
be able to learn to cope with changing situations and 
must have the ability to change the input variables with 
a strategy that will achieve a goal and maintain stable 
operation of the processing indefinitely. 

The name Teleological control has been given to such 
a control, defined by A. J. Kerstukos, Westinghouse New 
Products Engineering, as the character of being directed 
towards an end or shaped for a purpose, in other words, 


goal seeking. A teleological control is allowed to experi- 
ment with the process until it finds the goal as deter- 
mined by a set of built-in rules. Such a control must be 
capable of decision-making based on observation and 
memory, much as the human operator. The control must 
create a change in the process so that its effect can be 

(Continued on page 284) 
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TRANSISTORS LEND THEMSELVES ADMIRABLY to digital 
computer circuitry, especially adding registers and the 
associated read-in circuits, described herein. 

One section of a transistor adding register and the 
associated “AND” gate for read-in are shown in Fig. 1. 
The basic adder is a transistor flip-flop with diode clamps 
to stabilize the peak-to-peak output at 20 volts. The satu- 
ration resistance of the transistor is in the order of 10 
ohms so that ground is a solid reference for the positive- 
going waveform. A return is provided to a positive volt- 
age to insure operation of the circuit over a moderate 
temperature rise and protect against the highest /,. al- 
lowed for the transistor, type 2N43A. The trigger is 
applied through the 22-K resistors to the bases, from the 
vate transistor, 75. 

In the complete adding register, the carry signals are 
fed directly between stages. The augend is read into the 
register in parallel and the addend is read in digit-by- 
digit commencing with the lowest order. The method is 
slower than normal parallel addition since the augend 
read-in intervals must be sufficient to allow time for carry 
propagation. However some circuit simplification results 
from the elimination of separate carry storage and asso- 
ciated logical functions. 

The read-in gate comprises a p-n-p transistor normally 
held in saturation. The control voltage corresponding to 
the data digit is applied to input A. The pulse can over- 
come the base bias current and cut off the transistor only 
when input A is at zero potential. The negative pulse 
generated when the gate transistor cuts off is applied to 
the trigger input of the flip-flop. 

Lead A of the gate carries a zero-volt signal when this 
register is to receive data pulses. Since the digits must be 


Fig. 1—Circuitry for one 
digit of a transistorized 
adding register and as- 
sociated “AND” gate. 





Fig. 2—Transistor pulse delay line. 


Fig. 3 (right) —Diagram of one stage of a pulse delay line. 


read into the register in sequence, a positive pulse is 
provided on lead B for each register at 30-ysec intervals. 

Note that a negative voltage on lead A will hold tran- 
sistor 7 
data word dictates that the adding register should change 
state, lead A will have zero volts. When the positive pulse 
on lead B is applied. the gate transistor is turned off for 


, in the “on” condition. If the composition of the 


the duration of the pulse, and a negative pulse appears 
at the junction of the 22-K resistors. This pulse triggers 
the flip-flop and the carry is allowed to propagate to the 
next stage. The next stage is not triggered until 30 psec 
later to insure that the transients caused by the carry will 
have had time to die out. 

In the event that lead A carries —20 volts. indicating 
that the stage should ignore the coming pulse. the gate 
will be closed and the pulse appearing on lead B will be 
insufficient to turn the gate transistor off. 

The data are available to the adding register in parallel 
form, but must be read in sequentially. The pulses on 
lead B, spaced 30 psec apart, are obtained from a tran- 
sistor delay line. Since faithful reproduction of the input 
pulse is not a necessary feature, an active delay line pro- 
viding square pulses or spikes is adequate. The only im- 
portant characteristic of the pulses from the delay line 
is a rise time sufficiently short to cut off the gate tran- 
sistor. 

\ simple vacuum tube delay line can be arranged such 
that each tube is in the bottomed condition until the pulse 
cuts it off. This circuit has the disadvantages that every 
tube draws plate current in the absence of a pulse and 
that noise on the first grid will be amplified by all suc- 
ceeding stages. The latter objection can be overcome by 
using pentodes, but twice as many envelopes are required. 

The obvious advantages of transistors in switching cir- 
cuits led to development of the delay line described below 
which resulted in considerable saving in weight, size. 
and power. 

An economical delay line circuit is shown in Fig. 2. 
Each transistor is cut off until a pulse turns it on. A 
positive pulse is required for the input and charges capac- 
itor Cl against diode D/. The first transistor. being cut 
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off, is unattected by the positive-going edge of the pulse. 
The negative-going edge of the input pulse takes the left 
side of the input capacitor to 


20 volts and draws cur- 
rent through the emitter-base circuit of the first transis- 
tor, turning it on. This transistor remains in the saturated 
condition until the current through the input capacitor 
less the current drawn by the positive return is insufficient 
to keep the transistor in saturation. When transistor 7] 
is on, the coupling capacitor C2 charges against diode 
D2. As T1 turns off, it takes the left side of C2 to 20 
volts and 72 turns on. This procedure is repeated down 
the line. 


The duration of the “on” period for anv section is 


Fig. 4—Analysis of wave- 
form of transistor switch- 


ing base current. 
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Fig. 6—Pulse delay line with regen- 
eration for shorter pulse rise time. 


determined by the R-C time constant of the coupling net- 
work and the current drawn by the positive return. Fac- 
tors affecting the timing cycle can be analysed by refer- 
ence to Fig. 3 and the expression : 


This equation neglects the forward emitter 

When ib = tbc, the cutoff base current, the transistor 
stops conducting, and its collector voltage falls toward 
E,,, at a rate determined by the rate of change of ib with 
time, and the charging current for the following coupling 


resistance. 


capacitor. Since tb is an exponential function, the positive 


return increases the slope of the current waveform as it 
enters the transfer region of the transistor as shown in 
Fig. 4. The positive return also insures that the collector 
cutoff current /,, will have a small effect on the operation 
of the line. The slope of the positive-going wave for the 
next stage is inversely proportional to the time 7: hence 
it is advantageous to maintain a high rate of change of 
‘b during transfer time. 

When the transfer time becomes appreciable. the base 
current no longer starts at the value E,),/R, E../Ry 


Fig. 5 Transistor 
base current vs time. 








Alternate delay line technique 
uses cascaded “one shot” multivibrators. 


but has a wave form shown in Fig. 5. This results in a 
change in the duration of the “on” time. The calculation 
for the pulse duration is complicated by the exponential 
voltage being applied to an R-C network. 

With the circuit shown in Fig. 2, positive pulses were 


obtained with 3-usec rise times, 5-ysec fall times, and 
10-usec duration. 

To decrease the rise time (since positive spikes are 
the desired outputs). a regeneration circuit comprising 
Da, Ca, and Ra may be added as shown in Fig. 6. Thus. 
as transistor 7] is being turned off. T2 is being turned 
on and its collector current is rising. This positive pulse 
of current is applied to the base of T], speeding its cut- 
off. Diode Da prevents the feedback from causing oscilla- 
tion by cutting off reverse pulses. The resistor across the 
diode discharges the capacitor between pulses. With the 
circuit shown in Fig. 6, rise times of 1 usec and fall times 
of 3 psec were obtained with a 30-ysec duration pulse. 

An experimental six-section delay line produced pulses 
of sufficiently low rise time to actuate the read-in without 
the use of additional circuitry. This circuit is especially 
advantageous when long delays or many sections are 
required because the pulse suffers no attenuation and the 
rise and fall times for each stage (except the last) are 
essentially the same. 

It should be noted that the delay time for any stage 
is adjustable by variation of C and R), and the delay of 
all stages may be varied together by variation of E,,. 

\ feature of a delay line of this type is the very low 
impedance levels at which the positive-going edge is de- 
livered since at this time the transistor is turning 
on: also the ease with which long delays can be obtained 
with relatively small components consisting of R and C 
only. 

An alternate approach to the transistor delay line is to 
use cascaded “one-shot” multivibrators arranged so that, 
as one turns off, the following stage is turned on, and the 
pulse moves through the cascaded stages at a rate deter- 
mined by the R-C time constants in the one-shot stages. 
This circuit, shown in Fig. 7, has the disadvantage that 
two transistors per stage of delay are required and one 
transistor in each stage is always conducting. : 


115 




































































































































































Special Type 


Design Procedures for 


High-Temperature Transformers—I 


Specific design procedures for high-temperature transformers with unbalanced d-c 
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magnetization, and, in Part 2 to be published next month, current limiting trans- 


formers, current limiting transformers 


vibrator transformers. 





TEMPERATURE RISE IN A TRANSFORMER is a function of 
energy losses in the core and coil windings and the sur- 
face area available for heat dissipation. A transformer 
will, in equilibrium, assume a surface temperature such 
that it will dissipate heat from its surfaces equal to the 
total copper and coil losses. The degree of miniaturization 
possible in transformer design is dictated mainly by the 
practical levels of flux density and current density at 
which magnetic cores and copper wire can be operated. 












F -008 1099 Wr + F 
| Count each plate winding _| 
| OS two. F is Constant | 
be/ow one kilovolt. | 
If Foils negative or 2ero, — 
calculate Fe and 1 for | 








5000 working volts ond 
0 
ncrease I by 0.3 in. for a 
- | each additional 5000 
-0.05 working volts, To obtain wire 4 
size, use l corresponding to| 
5000 working volts 
0.10 i Jo obtain Sc use finol 
RQ” of 
“OS SX | 
-0.20 ; 
1 2 > * 3673.30 20 30 4050 70 100 
Peok working voltage, kilovolts 
Fig. 1—Curve for determining term F of space winding factor. 
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with unbalanced magnetization. and 





and hy the temperature limitations of the insulating ma- 
terials use. Miniaturization must be accomplished by 
permitting higher operating temperatures and by using 
compatible high temperature materials. 

Application Information for Design. The pro- 
cedures described below make extensive use of charts. 
graphs and a nomograph. Much of the trial and error 
prevalent in other methods is eliminated. The ranges of 
electrical characteristics and operating conditions are: 

1. Power output: To 5 kva 

2. Operating voltage: To 50 kv 

3. Frequency: From 25 to 2500 eps 

1. Atmospheric pressure: As low as 1.32 in. of mer- 
cury (corresponding to an altitude of approximately 
70,000 ft) 

5. Operating temperature: To 200 C 

The procedure takes into account any temperature rise. 
so that it can be used freely for high temperature designs 
or the more conventional low temperature types. 

Prior to starting a design, the engineer should have 
the following information: (1) Grade of transformer 
(hermetically sealed, open, potted, ete.); (2) ambient 
temperature; (3) maximum rise above ambient tempera- 
ture; (4) frequency range; (5) primary voltage and 
voltage taps: (6) secondary voltage, taps and current 
(each (7) maximum working voltage to 
ground (each winding); (8) maximum dimensions and 
weight; (9) efficiency; (10) regulation (no load cold to 


winding) : 
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Fig. 2—Power transformer nomograph for determining value 
of characteristic lamination dimension (Steps 4 through 7). 
Draw a line from Seale A to Seale F, marking intersection on 
Seale C. Draw line from this point to Scale B. Intersection on 
Seale D gives value of 1. 
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full load hot, full load coid to full load hot, or both): 
(11) temperature range over which regulation is to be 
computed; and (12) life expectance. 

Pertinent circuit information should also be available. 
For example, if a winding output is to be rectified, the 
designer should know whether there will be any unbal- 
anced direct current. He should also know the type of 
filter circuit used, whether it is capacitor or choke input. 
Consideration would be given to the required output 
voltage of the transformer and the maximum permissible 
d-c resistance of any filter choke so that a compromise 
may be reached that will yield the smallest or lightest 
combination of the two components. 


it is desirable that the information be supplied on a 
form sheet which will assure a complete set of require- 
ments presented in an orderly manner. Too often trans- 
formers are inadequately designed because insufficient 
information is supplied to the designer. who is then 
forced to assume application conditions. 


Transformers with Unbalanced D-C Magnetization 

Transformers used in half-wave rectifier circuits are 
normally subjected to a straight resistance unfiltered load 
or a capacitance input filtered resistance load. Both of 
these loadings will be considered in the design procedure 
given below. 


STEP-BY-STEP DESIGN PROCEDURE 
for Transformers with Unbalanced D-C Magnetization 


Design equations Legends, remarks, notes 


I, is the average load current Jz. multiplied by 1.57 if an unfiltered 
resistance load is used, or Jz. multiplied by a ratio from Table XV if a 
capacitance input filtered resistance load is used. (Note: If sufficient 
load circuit data are not available, a typical value for capacitance 
input filtered load is I,/Ia-e = 2) 


E, is the average load voltage Ez. plus rectifier average forward drop 
and other circuit voltage drops multiplied by 2.22 if an unfiltered 
resistance load is used, or Ez, multiplied by the ratio from Table XVI 
if a capacitance input filtered load is used. (Note: If sufficient load 
circuit data are not available a typical value for capacitance input 
filtered load is £,/Ea- = 1.1) 


W,, secondary volt-amperes; Wy, W,s, etc. are the ratings of any addi- 
tional secondary windings not carrying unbalanced d-c; E, and /, 
from Steps A and B. 


W., copper loss (watts); S., exposed winding surface area (sq in.): 
AT, winding temp. rise (deg C); K, constant (Table I). Note: See 
Table IA for standard conditions. 


x(k)” 


F.. = 0.08 logy VW '+F 
W, 
~ (f/60)° (AT /40)0-" 


F.., copper space factor; W,’, equivalent rating based on 60 cps and 
10 C rise; F, operator to account for space factor (Fig. 1); T, maximum 
winding temperature rise, 
(Step 1). 


Ww’, 
deg C; f, operating frequency, cps; W,. 


Nomograph (Fig. 2) kK... (Table ID; F;, core space factor given by manufacturer. 

Scale Factor A K.W,/F if 

Nomograph scale factor F F., (Step 3); W., (Step 2): p, resistivity of copper at design temper- 
F. W./p S. S. ature (Fig. 3). 

B, flux density in kilolines per sq in. Use Table IT] as a guide and decrease the selected value by 10 to 15 per cent accord- 
ing to the percentage of the total secondary rating which is supplying an unbalanced load. 


l, characteristic lamination dimension. Draw a line on the nomograph between points found for Scales A and F (Steps 
t and 5). Draw another line from the point where the first line intersected Scale C to the point obtained for Scale B 
(Step 6). The intersection of this second line with Scale D gives the characteristic lamination dimension. 


a 


Core Data 


L L(L/) L, core width (in.): l, (Step 7); L/L, (Table ID. 


Lamination size Select lamination having leg width close to L (Step 8). 
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STEP-BY-STEP DESIGN PROCEDURE (Continued) 


Design equations Legends, remarks, notes 
. Window area (sq in.) obtained from lamination dimensions. 
A, Aj, product of window area times iron core area; /, (Step 7) 
1;, iron core area 
L, tron core stack 
§. ratio of core stack to core width used in Table IL. 
AL Sj, exposed core surface area (sq in.); As (Table ID; l, (Step 7). 


VM; = (k, F,6;)! V;, core weight (lb.); K,, (Table I); F;, core space factor given by 
manufacturer; 5,, density of steel (0.276 lb/in.’ for cold rolled oriented 
and 0.272 for hot rolled non-oriented silicon steels). Note: Core 
weight is usually given by the manufacturer. Use the equation only 
when the weight is not available. 


m;, mean length of magnetic path in inches. (Note: This figure is usually given by the manufacturer. If the figure is not 
given, it can be readily calculated from the core dimensions or is equal to al where a is obtained from Table I). 
Vv. ¢ : ¢ 10° x E, V,, approximate secondary turns; /,, (Step B); B, (Step 6); A,. 

¢ (approx.) = 144f BA; F (Step 12); F;, iron core space factor given by manufacturer. 

0.495 N, 1, | HH., unbalanced magnetizing force; N,. (Step 16B); Ia-. average load 
Ha, = m . current; m;, (Step 16A). 


Core loss per Ib obtained from curves Figs. 5, 6, 7 or 8, depending on the type of core material used. 

WW, core loss per lb (Step 17) multiplied by core weight (Step 16). 

Volt-amperes per Ib obtained from curves Figs. 9, 10, 11 or 12, depending on the type of core material used. 
W... watts excitation. Volt-amperes per lb (Step 19) multiplied by core weight (Step 16). 


Non-magnetic gap presented as a percentage of the mean length of path from Figs. 9, 10, 11 or 12, depending on the 
type of core used. 


Winding Calculations 


S. = K;? S., winding exposed surface (sq in.); A;, (Table If); l, (Step 7). 


W. = (W./S.) S.- W., approximate winding losses (watts); W./S, (Step 2). 


] 
Approximate per cent regulation for capacitance input filtered load = (W./W,) 7/71, ” 100 


Approximate per cent regulation for unfiltered resistance load = 0.707 W./W, x 100 


V/.. conductor weight (Ib); Ay, (Table Il); F., (Step 3); 6, density of 
conductor material (0.321 lb per cu in. for copper). 


W,.. primary component of load volt amperes; /,, (Step B);Zac, 
(average load current). 


Lp VW + Wa t+. W. + WS + W We, 
where: 
/,, primary current; £,, primary voltage; W,;. (Step 24A); Wy», Wis, ete., ratings of any secondary windings not 
carrying d-c; W,,, (Step 20); W; (Step 18). 
Increase J, 10 per cent if transformer consists only of a secondary winding carrying unbalanced d-c. If there are other 
windings present not carrying unbalanced d-c, /, may be increased proportionately less. 
CM/A, circular mils per ampere; K;, (Table I]); F-., (Step 3); /, (Step 
7); Fe W./p S., (Step 5). 


Wire Sizes. Multiply the CM//A by the current for each winding and select the nearest standard size 


V. &. Turns per volt V., (Step 16B); £.. (Step B) 
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STEP-BY-STEP DESIGN PROCEDURE (Continued) 





Step No. Design equations Legends, remarks, notes 
29 Turns Per Winding Multiply turns per volt by the required voltage for each winding. Cor- 


rect for regulation by adding turns to the secondary and subtracting 
turns from-the primary. The percent regulation (Step 23) should be 
divided, one half for the primary and the remaining half divided among 
the various secondaries. 


Winding Layout 


30 A. Winding Length: Winding length is equal to the window length of the laminations minus the required margins. The 
margins are based on either the mechanical or electrical requirements, whichever is larger. The minimum margins re- 
quired for mechanical strength are listed in Table V. The following margins are recommended for rms working voltage 
requirements: 

8-10 volts per mil for open core and coil transformers 
10-15 volts per mil for compound filled cased transformers 
15-20 volts per mil for oil filled cased transformers 
B. Turns per Layer: Maximum number of turns per layer is determined by dividing the winding length by the wire diametet 
and multiplying the result by the space factor of the turns (usually 90 per cent). 
Note: Many manufacturers of copper wire publish information pertaining to diameter, resistance, turns per inch, etc 
C. Insulation Thickness: Thickness of layer insulation selected for mechanical reasons is given in Table V. The thickness 
of core tube selected for mechanical reasons is given in Table VI. The breakdown voltage of different materials vary. 
Therefore, it is recommended that the material manufacturers data be used for selecting the thickness of insulation to 
meet given voltage requirements. 
D. Coil Build-Up: The total build-up of the coil should be calculated. This build-up should comprise approximately 85 
per cent of the window width to allow for coil bulge, overlaps in layer insulation, etc. 


Temperature Calculations 


31 It is desirable that the temperatures in the various parts of a transformer be known so that suitable materials may be 

selected. These temperatures may be predicted using the method described below. 

It is essential that the designer have the following information before starting the temperature calculation: 

L. Type of transformer: Open, potted, or oil filled. Given or determined by the designer. 
Core size: Lamination and stack. (Steps 9 and 13). 
Case dimensions: Given or determined by the designer. 
Type of compound or oil: Determined by the desjgner 
Core loss at operating voltage and frequency (Step 18). 
». Copper loss at full load and operating temperature: (Step 22 
Ambient temperature and pressure: Given. 

Surface Temperature Rise, © uy: In the following equations h, and h,, used to calculate 0 ,,,-;, are in themselves functions 
of © sure. This necessitates a cut-and-try procedure whereby an assumed value of © 4,7 is used to find h, and h,, which in 
turn are used to calculate 0 ,,-;. If the assumed value is greater than the calculated value, the equation © 4,7 = (0.10 
assumed value) + (0.90 X calculated value) may be used. Approximately 70 per cent of the total expected temperature 
rise may be used as a rough guide for the selection of an assumed 0 ,.,;. This figure will invariably be greater than the 
calculated value. 


« 5 -=- ).22 700.4 * _. . e 6 . . 
3LA h 3.75 X 10-3 X 9 aur) F h., coefficient of free convection, watts/in®?/deg C; P, ambient pressure 
Ss in atmospheres (Fig. 4); S, surface area of core and coil equal to S 


S;. (Steps 21 and 15 


31B h e 3.7 X 10-3 5 l r ) rT: )] h,, coefficient of radiation, watts/in?/deg C; e, emissivity of surface 
) (Table VIL): 7,, absolute estimated surface temperature, deg C + 273; 


T2, absolute ambient temperature, deg C + 273. 


31C Gos = Fi Wet hi Faw, (Table VIED; W., (Step 22); W;, (Step 18). 
Sh. + hy) 
31D a 0.1 assumed value + 0.9 calculated value 


Temperature Gradient Across Impregant, 0 inp 


Compound-Filled Transformers 


F imp, correlation factor, usually 1.75; M imp, average compound thick- 


31E | © inp = F imp (We + Wi) M inp ness (in.) (\ Soom a “wat 
T T 
A imp K Scase, Surface area of case, (sq. in.). (Calculate from case size, excluding 
the mounting area, generally the bottom.) 
Strans, Surface area of core and coil equal to C, + S; (Steps 21 and 15) 
1 imp, average compound area, 4% (Szase + Strans-) 
K, Compound conductivity (Table IX,). 


P 


Encapsulated Transformers 
Transformers sealed in plastic compounds are in the same class as compound filled units. If the final shape is rectangular, an F ;,,, 
1.75 applies. If the transformer is coated with a uniform thickness of plastic, F imp = 1.0 and m equals the actual thickness of 
encapsulating materials. 
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STEP-BY-STEP DESIGN PROCEDURE (Continued) 


Step No.| Design equations 


Legends, remarks, notes 


Oil-Filled Transformers 


© imp = K (W. + Wi)’ 


8 imp, Oil temperature gradient from transformer surface to case surface 


deg C; K and n, constants found by test on the particular oil used. 


Number 10 C insulating oil can use equé ation: 


© imp = 130 (M imp/A imp) (W 


Coil Hot Spot Gradient 


@, = F, W.* (; = )’ 0), temperature rise from transformer surface to coil hot spot, deg ¢ 


KS 


Fi, 2, y (Table gs mM, distance from coil surface to hot spot assumed 


where K K, ( R+1 ) to be \% coil build; (Step 21); K,, composite coil insulation conduc- 
l 


O.11R 4 
diameter to total insulation thickness per layer for the part « 
being calculated. 


Average Winding Temperature, deg C 
K, (Table X1); 0,, (Step 31 G) 


Calculated Transformer Te mape rature, deg C 


teury, Average case surface temperature, deg C; 
t., Ambient temperature, deg ¢ 


lirane, AVerage Core and coil surface temperature, deg 
t,, coil hot spot temperature; t,,, average winding temperature 


Table I—Values of K for Approximate Temperature Rise Equation 


Transformer Construction Open Compound-filled Oil-filled 


Coil- and- Core Configuration* 


~ Ambient Frequency Shell (with 
Temp °C cps Shell end cases) Simple Core Shell Simple Core Shell Simple 


25 90 92 107 84 98 
60 94 95 110 88 103 
200 107 107 123 101 117 
400 122 119 137 117 136 
800 132 129 149 128 149 
2500 136 131 152 


25 87 3h 94 
60 91 90 100 
200 104 101 115 
400 119 112 131 
g00 si 129 122 144 
2500 125 149 


25 79 92 
60 83 96 
200 93 112 


400 103 127 
800 137 


2500 142 


25 88 

60 92 
200 106 
400 121 
800 131 
2500 


25 
200 60 
200 200 
200 400 
200 800 
200 2500 


*See sketches of Table II. 
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tivity = for a a Ph impregnated layer coils); R, ratio of bare wire 


of the coil 


Core 


80 
86 
101 
117 
131 








Table 1A—Values of (AT/K)'* for Standard Conditions 








Ambient Open core and coil Compound 
Deg C Temperature Frequency -- —- 
AT deg C cps Shell Simple Core Shell Simple Core 
40 65 60 0.476 0.384 0.322 0.50 0.438 0.333 
40 65 400 0.358 0.294 0.247 0.352 0.278 0.232 
115 85 60 1.95 1.52 1.26 1.95 1.55 1.26 
115 85 400 1.46 1.19 0.975 1.36 1.10 0.895 
Table li—Constants for Design Equations 
; L L 
LA) iE — 2 a 
Core a be i | — | oni 
Sketch 2° 4 | 1 Si | [ Fu 4) 3. | ry | | 
and t TT heme Laon A\\ \ 30 2 TATA 1 J ot 
Descrip- \ Y4 a We - than x 
tion eeerer rere fae, ; ae 
sae FLA es aT Te. 
a ko et “igh tlsr 
; Scrapless E-1 Shell Type 
Simple Type Shell Type 
(Single Coil) | 
(Typical (Average - 
Proportions) Proportons) 1 1% 2 2% 3 | 
AiAc/L, 6.25 1.667 0.750 1.125 1.50 1.875 2.25 
L/I 0.633 0.880 1.077 0.970 0.902 0.854 0.817 
a 6.42 5.87 6.45 5.82 5.42 5.13 4.90 
b 6.42 6.24 6.00 6.36 6.84 7.32 7.82 
c 1.00 1.162 1.155 1.411 1.632 1.826 2.00 
d 1.00 0.860 0.886 0.706 0.612 0.548 0.500 
€ 16.9 12.22 13.02 10.61 9.20 8.23 7.51 
g 16.9 21.7 23.1 24.0 25.3 26.6 28.0 | 
K 0.616 0.661 0.630 | 0.649 0.675 0.696 0.720 
K 6.42 6.84 7.45 8.23 8.86 9.35 9.80 | 
K 16.9 21.7 23.1 24.0 25.3 26.6 28.0 } 
K 16.9 12.22 13.02 10.61 9.20 8.23 7.51 
K 6.42 5.37 5.20 4.49 4.19 4.01 3.91 
K 785 842 803 826 60 886 917 
K, 22,500 19 370 19.480 | 15.920 | 13,780 12,310 11,250 | 


Oil 
Shell Simple | Core 
0.625 0.50 0.416 
0.417 0.333 0.278 
2.45 1.95 “1.62 
1.12 1.31 1.10 





*e Ff iSt 


Core Type 
Coil on Each Leg) 
Average Proportions 





1 | 45 | 225 
4.5 | 6.75 | 10.12 
687 | 621.561 
8.35 | 7.55 | 6.82 
437 | 4.57 | 4.97 
472 .878| .707 
2.12 | 1.732 1.414 
29.5 | 25.8 | 23.1 
10.17 | 10.08 | 10.44 
560} .554| .552 
394 | 4.37 | 4.82 
10.17 | 10.08 | 10.44 
295° | 25.8 | 23.1 
9.27 | 7.92 |_ 7.03 

712 |705—|703 


| | 
Ss ctipaanisiciisaineat eatin 
| 


47,700 | 38,900 | 31,800 


Table Ill—Suggested Flux Densities for Silicon Steels at Various Frequencies 


Material and core 


Non-oriented steel. stacked core 
Oriented steel. stacked core 
Oriented steel, wound core 


122 


25 


85-100 
95-103 
98-108 


Flux density, kilolines per sq. in., frequency, cps 


800 


60 400 
80-98 60-95 
90-100 70-97 
95-105 80-100 


45-65 
50-70 
55-80 


“1600 2500 


25-45 18-35 
30-50 22-40 
35-55 25-45 
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Table IV—Typical Core Loss and Excitation of 
Transformer Cores as Percentage of Epstein 
Values for Silicon Steel 


Table Vili—Surface Form Factors 
| Core loss | Excitation 
Material and core | (Per cent) | (Per cent) 


|__| —___—_ Construction Frurt 
Non-oriented steel, stacked core....| 120-140 150-300 —— 


+ Free 3 
Oriented steel, stacked core. ..| 130-160 300-1000 Open (shell or core) 0.85 
Oriented steel. wound core... __ 105-135 | 200-500 Compound filled 1.10 


1.25 





(two butt joints) Oil filled... 


Table V—Layer Insulation and Margins 


For Mechanical Strength Table IX—Thermal Conductivity of 


Potting Compounds 


Wire Size AWG | _Layer insulation, | Margins at each 
Gage mils end, in 


10-16 10. 
17-19 
20-21 
22-24 
25-27 
28-31 
32-33 
31-38 
39-41 
42-44 


Bes Compound » (watts in.2/deg C) 








100% bitumen. . 0. 008 
Bitumen—45% silica 0.015 
Bitumen—55% silica 0.016 


eer HKrPegeNne 
aNowanucoes 


Table X—Constants for Hot Spot Equation 
(Step 31G) 


Table Vi—Core Tube Thickness for __ Construction 
Mechanical Strength oO 


pen... 
Compound filled 
Oil filled. 


Smallest core dimension, In. _ Tube thickness, mils 


to \ 10-20 

4 to 5 15-30 

5% to 4 17-35 

3% to % 20-40 

% tol 25-45 
1 —up 


Table Al—Average Temperature Rise of 
Winding as a Fraction of Hot Spot Rise 


Construction 
Table Vil—Emissivities of Various Surfaces Fraction of coil ‘Compound 
build Filled Oil filled 


Surface | Emissivity (0) 0.0 -0.50 . 0.90 0.80. 

et 0.50-1.0 ° 0.65 0.60 
Oil paint (any color) x i 0.0 -0.25 . 0.80 0.67 
Enamel (any eater) ayes 88-0. 0.25-0.50 . 0.97 0.93 
Varnish . ot ; peas % Ls 0,.50-0.75 ; 0.92 0.86 


Black Lacquer 80-0. 0.75-1.00 0.42 0.35 
Aluminum paint. 


Dull sheet Steel. _. ; ; é ; : Sh ISS Sec le r Boe 








™ 
oO 


ee oe 


Core: wound, two butt joints 


Hp 18, average 
oersteds 
| 






grain-oriented silicon, 






































































































Part II of this article to be published in August will 
present step-by-step design procedures for Current 2 + = 
Limiting Transformers, Current Limiting Transformers . =O | 
with Unbalanced D- Magnetization, and Vibrator = anaes 
Supply Transformers. The complete article will later o 
be made available as a combined reprint. ° moet 
3 
2 0.8 beh 
2 
@& 
- +—_ > ~~ 
0.4 + owen 
- dice dacieie 
| | | 
O Le L pleat + i - + = A. 
40 60 80 oO 120 190 160 
A-c flux density , kilolines per sq in 
Fig. 5—Core loss of wound core design curves (60 cps). 
Serr a “fe ae 
| Core. EI laminotions 1 |. Apc = 16 
rs Slee Non-oriented , AISI-M-/5,/4mils H,.=6 
oC | 
eS | Lis ite YY ool 
2.0 + + + + 4+—_____+ +--+ — 1 = 
= 
“ 4 
: 
c 1.6 
iZ 2 
: £ 
S o 
a 
E - 42 
> ° 
: 2 | 
a wn 
y 
° 1 
© = os |— 1 
7 ’ 
Saad | 
0.4 }+— | 
j 
a 
| 
| | 
| 
O 1 
20 40 60 80 100 120 140 
A-c flux density , kilolines per sq in 
40 80 120 160 200 240 Fig. 6—Core loss of stacked core design curves (60 cps). 
Temperature, deg. C 
10 —— 
Fig. 3—Resistivity curves for copper and aluminum. Core: wound, two butt joints | | 
Stee/: oriented, 5 mils + 4 ~ 4 
| | j | | | | } 
a Set a | 
] - = finn inslbemnindies nent 
| | 
+ + + + + pemceemeelp Sectnrdtl utndciiintinnatlntmneal | | | 
2 L : t 4 
} a: a 
4 | 
L * 6} J 
o | 
e O6F = pe oa 
- aa 
e | 
w t ° 
© > 4 — 
. 5 | ~Ape* 
CO oH } 4 
2} } 1 
| | 
| . —~ 7 
| | j : | | } 
} | | | } | | | 
eee ee ee ee ee 1 = aa 2. 
C 20 40 60 80 100 120 
Altitude ,thousands of feet A-c flux density , kilolines per sq in 
Fig. 4—Air pressure as a function of altitude. Fig. 7—Core loss of wound core design curves (400 eps). 
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ore: EI /aminotions 





Stee/: oriented, 4 mils 
(Tron-cor T-O) 


Hoc 


omperes per | 


volt 


dee tennitemningellacii 


40 60 100 
flux density , kilolines per sq in 


Core loss of stacked core design curves (400 eps). 


Excitation, 








ea + - ~~ , a +—— 
Core: wound,two butt joint | =/8, average 
OF | oersteds 
Stee/: grain - oriented 
[ 2 mils 





-+——+— — +————__+— 














20 
lines per sq 


Fig. 11—Excitation and gap for wound core design curves (400 
cps). 





density, 


Vig. 9—Exeitation and gap for 


cps). 


, a0e 
Overage 


__ oersteds 





omperes per 





Excitotion, 


volt 





Exc tation 





A-c flux density, kilolines per sq in , kilolines per sq 


Fig. 10—Excitation and gap for stacked core design curves (60 Fig. 12—Excitation and gap for stacked core design curves 


cps). (400 eps). 
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W. J. KIERNAN 
Bett TELEPHONE LAporatories, INCORPORATED 
Murray Hill, New Jersey 


Appearance Specifications 
and Control Methods 


{ppearance has increasingly become a “designed-in™ 


element in any finished product. The 


color. gloss, and texture of exterior surfaces are important factors in styling and sales appeal, 


may have an important functional purpose also. The design engineer has a responsibility for 


selecting and specifying materials so that (1) appearance factors can be related to appropriate 


standards, and (2) effective process control methods can be established to assure uniformity 


in quality and characteristics. This article reviews basic premises of appearance control, theo- 


ries of color specification. and available methods. instrumentation, standards and references. 


COLOR, GLOSS AND TEXTURE are the three primary attri- 
butes of surface appearance that should be closely spec- 
ified and accurately controlled. Design factors of shape 
and size are also important attributes of appearance. but 
methods for control of these factors are not within the 
scope of this article. 

The design engineer has a particular interest in ap- 
pearance control. If adequate methods of test are not 
available, or, even if available, are not used for control. 
how can he be sure that his carefully selected and speci- 
fied desired appearance will be maintained? The design 
engineer will be frequently consulted on permissible devia- 
tions from the standard of appearance. To make this 
decision, he must be familiar with methods of appearance 
control, their merits and their limitations. 

The necessity for good appearance control has led to 
the development of many new methods of specifying 
appearance and of testing. Primarily through the Amer- 
ican Standards Association and the American Society 
for Testing Materials, together with the efforts of coop- 
erating industries and associated societies, the demand for 
good precise test methods has stimulated instrument 
manufacturers to design and make instruments that meas- 
ure the many diverse characteristics of appearance. The 
development of the art of visual methods of control has 
by no means been neglected in this upsurgence of scien- 
tific appearance control. One need only follow the efforts 
of the Inter-Societv Color Council to realize that the trend 
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in industry is toward the increasing improvement of ap- 
pearance control as part and parcel of manufacturing 
process control. 

The first decisions to make are how much control is 
needed and whether the increased manufacturing costs 
resulting from the desired control level are justified. 
Appearance control is obviously inextricably linked with 
engineering personnel, instrument, and inspection costs. 
In the simplest form of appearance control, one could 
employ a single visual standard, but, on the other hand, 
one could go further and supplement a comprehensive 
visual limit system with a recording spectrophotometer 
for measuring color, a glossmeter or goniophotometer 
for measuring gloss, a profiliometer for measuring tex- 
ture, and opacimeter, hazemeter, etc. The more thorough 
instrumental control system would have to be staffed by 
personnel of graduate caliber in order to assure proper 
use of the equipment and maintenance of precision. 


Selecting Standard Test Methods 


To help determine the extent of a control program, 
it would be advisable to review some of the successful 
standard test methods and control technology used in 
industry. A knowledge of basic principles of appearance 
measurement is assumed, but the fundamentals can be 
obtained from reference sources given at end of this 
article. 

The costs of instrumentation may be avoided by em- 
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Fig. 1 


equidistant visual 


ploying a visual representation of the desired attributes 
of appearance. It may be quite difficult to find an exist- 
ing standard showing all desired factors of appearance. 
However, such a standard might be selected from these 
color dictionaries: 


Munsell Book of Color 

Maerz & Paul Dictionary of Colo 

Color Harmony Manual 

[CCA Standard Color Card of America made 
by the Color Association of the United States. 
Inc. 


\ single standard could also be selected by reference 


to physical appearance standards developed by industry 


such as colors for: 


Molded Urea Plastics CS147-47 

Polystyrene Plastics CS-156-49 

RETMA Standard GEN-101-A Color Coding 
for Numerical Values (See also ASA, C83.1- 
1956) 


Whether a standard is selected from any of these col- 
lections of color chips or actually made to show the de- 
sired appearance, a three-prong dilemma immediately 
arises. Can the standard be made or obtained reproducibly 
in sufficient quantity and can it be reproduced at some 
later date? Can it be made reasonably permanent and 
are there methods available for checking appearance 
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Three-dimensional color space illustrating points of 
appearance trom the central 


standard. 


drift from the desired standard? What level of limiting 
values may be expected from the use of a single standard 
for inspection? 

The answer to the first question depends somewhat 
upon the nature of the materials employed, the elimina- 
tion of processing variables and the care taken in the 
selection of the duplicate standards. The permanence of 
the visual standard depends upon the material and the 
handling to which the standard will be subjected. Check- 
ing of appearance drift of a standard almost invariably 
demands the use of precise instrumentation for the meas- 
urement of color, gloss and texture. If such instruments 
are not available. the National Bureau of Standards and 
various consulting and testing laboratories are usually 
equipped to make the necessary tests. 

The final question is the most difficult to answer. ‘The 
acceptable limiting values of a product to a single visual 
standard cannot be exactly defined. It is a function of 
viewing conditions, training, experience and often pet 
sonal whims of an inspector. Acceptability is a transient 
thing differing from one inspector to another: and even 
in the course of a day, a single inspector may vary his 
judgement. Industry has therefore been faced with th 
serious problem of deciding what are satisfactory ac- 
ceptable limits; and again assuming that the definition 
of limits is to be made visually and not instrumentally. 
visual standards would have to be made to adequately 
illustrate the limiting boundaries of appearance. 








Yellow 

















Fig. 2 


blue and yellow plastic for telephones. 


Spectral distribution curves for 


Spatial Characteristics of Color 


The preparation of standards to illustrate permissible 
deviation in the color attribute of appearance is quite 
dificult as compared to the preparation of illustrative 
attributes of gloss and texture. Color has three-dimen- 
sional spatial characteristics which can vary in hue, value, 
or chroma. Figure 1, which illustrates color space, shows 
a three-layer close-packed hexagonal solid. The desired 
color is shown at S at the center of the solid. Note that the 
limiting points A to L are equidistant from S. The light- 
ness or value characteristic or color, i.e., lighter or darker 
than the standard but at the same hue and chroma, ex- 
tends from the lower layer FLE to the upper layer BCG. 
Variations in chroma or vividness extend radially out- 
wards from the central core, as for example S to A. Varia- 
tions in hue, or the characteristic which makes the color 
reddish, greenish, bluish, etc., extend around the outer 
perimeter of the layers such as from A to / to H. 

The simplest number of limiting standards would be 
light and dark limits of the standard S with no hue and 
chroma differences. A more thorough control would be 
the addition of a number of standards differing in hue. 
but at constant chroma and lightness, defining the peri- 
meter of the central layer. Finally, the best visual control 
would include additional hue limits in the light and dark 
limiting layers. The decision as to the number of limiting 
specimens and the degree of tolerance from the standard 
often requires the services of an expert, and the prepara- 
tion of such specimens demands it. 

Small variations in color have little effect on the judg- 
ment of gloss and consequently may be neglected in the 
preparation of limiting values of gloss. In other words, 
the central standard could be made showing high and 
low gloss limits and this should suffice for the normal 
control of gloss. 

Control of texture also may not be too difficult. Photo- 
graphic reproduction is often ideal for this purpose, par- 
ticularly when large numbers of standards are needed. 
Silica replicas have also proved to be useful. Under tex- 
ture control, one might also group characteristics such 
as freedom from dirt, grit, orange peel, etc. Reference 
to TAPPI Standard T437M-43 Dirt in Paper has been 


usefully employed for controlling the amount of foreign 
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inclusions in plastics as well as for its originally intended 
use for papers. 

The type and level of illumination and viewing condi- 
tions must be standardized if visual methods of appear- 
ance control are employed. (/)* A standard source of 
illumination is the Macbeth lamp made by the Macbeth 
Corporation. More recently the Federation of Paint and 
Varnish Production Clubs have proposed an illuminating 
device for the inspection of painted surfaces. (2) 


Instrumentation Requirements 

As previously stated, instrumentation is an absolute 
necessity for making a permanent record of an appear- 
ance standard. Even when the most inert material is em- 
ployed in making standards there can be no certainty of 
its remaining constant in appearance under average 
handling and atmospheric conditions. Fortunately most 
of the important characteristics of appearance can be 
expressed in absolute physical terms. It is obvious, there- 
fore, that the proper use of absolute measurements for a 
permanent record will solve the problem of standardiza- 
tion and maintenance of standards in their originally 
prepared condition. 

It cannot be denied that the eye is the final arbitrator 
on the correctness of instrumental readings, but the in- 
strument avoids the factor of personal judgment. Prop- 
erly designed and used instruments avoid interminable 
arguments as to whether a material is a satisfactory ap- 
pearance match to a standard. Numerical values are ob- 
tained that can be employed to determine conformance 
to previously established limits. As in the preparation of 
visual limiting standards, the selection of numerical limit- 
ing values depends upon the material to be tested and the 
use to which it will be put. 

Limits for inspection of raw materials tested under 
ideal laboratory conditions will usually be tighter than 
limits designed for routine control of factory product. 
Processing variables incurred during the course of manu- 
facture superimpose themselves upon the normal variabil- 
ities of raw materials. Whether instrumental methods are 
employed for permanent record of standards or for in- 
spection control of raw materials or finished product, the 
same instruments and applicable test methods can be used. 


Standard Spectrophotometric Methods 
The standard instrument for measuring color absolutely 

is a spectrophotometer. This instrument measures the 
reflectance of a sample as compared to a standard at small 
increments usually 10 millimicrons of wavelengths from 
400 to 700 millimicrons. The reflectance standard em- 
ployed in the spectrophotometer is a properly prepared 
magnesium oxide surface. Standard test methods for 
spectrophotometers are as follows: 

American Standards Association: 

ASA = Z58.7.1-1951 

Measurement of Color. 


Spectrophotometric 


American Society for Testing Materials: 
ASTM D307-49 Spectral Characteristics and 
Color of Objects and Materials. 

ASTM D791-54 Luminous Reflectance 
Transmittance and Color of Materials. 
Technical Association of the Pulp and 
Paper Industry: 

T442M-47 Spectral Reflectivity and Color 
of Paper. 


Italic numerals in parentheses apply to Cited References at end of article. 
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Fig. 3 


Figure 2 illustrates typical spectral reflectance curves 
obtained on a recording spectrophotometer. It illustrates 
the color of master observational standards of blue and 
yellow plastic for telephones. These curves were made 
following the procedure outlined in ASTM D791 using 
a \o-in. thick injection-molded specimen backed with 
black velvet. Blind use of a spectrophotometer may lead 
to erroneous conclusions as to conformance of a colored 
material or object to a master standard reflectance curve. 


It should be emphasized that samples being compared 


for color must have the same surface gloss and texture. 
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Limiting areas of RETMA Standard Coding Colors GEN-101-A (ASAC83.1-1956) defined by dominznt wavelength and purity. 


Particularly in the case of materials that are not 
opaque, the specimens being compared for color should 
be of the same thickness. Surface haze, bloom, or finger 
prints can be the source of serious errors in spectro- 
When 


wrinkle-type organic finishes, are being compared for 


photometry. specimens with texture, such as 
color. care should be taken that the surface conditions 
of the specimens and the methods of test are identical. 

Ordinarily, spectrophotometric reflection curves can- 
not be employed directly for control purposes. A small 


(Continued on page 294 
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This 450-ton Baker automatic plastics 
molding press (left), now installed at an 
automobile factory, represents one of 
the initial applications of a static control 
panel designed and built by an original 
equipment manufacturer. Inside the con- 
trol panel (right, arrow) is a compact 
array of plug-in contactless Cypak logic 
elements that perform the decision-mak- 
ing functions historically associated with 
machine-tool relays (in less than half the 
space). Behind the press is an automatic 
loader for feeding measured quantities of 
plastics powder to the press molds. Front 
left is an automatic “comb” that removes 
the final molded parts. The accompanying 
article traces the design history of a 
Baker automatic comb ‘loader with static 
control. 


sing Boolean Algebra to Design 
tatic Control Circuits 


Baker Brothers, Inc.. ranks among the 
first original equipment manufacturers to 
apply static logic elements to control cir- 
cuits of their own design. Here is their 
approach to static circuit design, illus- 
trated step-by-step with actual design 
worksheets documenting the evolution of 
a typical control circuit using Westing- 
house Cypak logic elements. Primary 
feature of their Boolean algebra approach 
is that the final circuit is expressed in a 


universal language. 
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IN THE PAST TWO YEARS static control systems for indus- 
trial equipment—Westinghouse’s Cypak and more re- 
cently General Electric’s Static Switching Control—have 
received considerable attention in both the technical 
press and engineering society meetings, not to mention the 
advertising and promotion efforts of both proponents. 
(1, 2, 3)* Few AIEE meetings do not include at least 
one paper on static control, either explaining the opera- 
tion of a particular proprietary system, comparing the 
advantages of static vs relay controls, describing a case- 
history application or reporting operating experience. 
But comparatively little has been written on one aspect 
of static control of paramount interest to control system 
designers—namely how to apply static control circuits 
as opposed to why or where. Although static control cir- 
cuits are functionally similar to conventional relay con- 


Italic numerals in parenthesis rete Cited References at end of articl 
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trol circuits, design procedures for the two can_ be 
noticeably different. 

Traditionally, relay circuit design has been considered 
more art than science. There are almost as many relay 
circuit design techniques as there are designers, and most 
of these techniques defy description except in the most 
general terms. On the other hand both Cypak and Static 
Control are packaged in logic function elements that lend 
themselves to a direct logical design approach. A good 
example is the design procedure followed at Baker 
Brothers, Inc. of Toledo, Ohio, in applying Cypak logic 
elements to the controls of their automatic plastics mold- 
ing presses. Although their design procedure will be 
illustrated by a Cypak case history, the technique is 
equally applicable to the single-function logic element 
version of General Electric’s Static Switching Control. 
(3) The elementary diagram to be developed would be 
essentially the same for both systems. Cypak and Static 
Switching Control are radically different so far as con- 
struction and internal circuitry of the logic elements are 
concerned, but functionally they are identical. 

Baker Brothers and Cypak. When Westinghouse 
announced Cypak, their initial policy was to market com- 
plete static control panels, designed and built by West- 
inghouse. (/) But this proved to be only an interim 
policy as more and more original equipment manufac- 
turers, Baker Brothers among them, sought to purchase 
Cypak logic elements for control systems of their own 
design. So preliminary to marketing static components. 
Westinghouse sponsored a series of one-week “Cypak 
schools” for customer design engineers as well as their 
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own field Electronics engineer Robert M. 
Crayford attended for Baker Brothers. 

Upon Mr. Crayford’s return, Baker Brothers purchased 
Cypak elements for experimental purposes, and also to 
build their own Cypak simulator for 


experimental circuits. Baker Brothers simulator is similar 


engineers. 


bread-boarding 


to but larger than the commercial simulator offered by 
Westinghouse. By early 1956 Baker Brothers was quoting 
equipment with Cypak controls. In November 1956 with 
the shipment of the first ot four 450-ton automatic plas- 
tics molding presses to a prominent automobile manu- 
facturer, Baker Brothers became one of the first original 
equipment manufacturers to supply Cypak control panels 
of their own design and manufacture. 

At the present time Baker Brothers uses both static 
and relay controls for its plastics molding presses and 
machine tools. Which to use is determined by reliability. 
life and cost. Their general tendency is to use static con- 
trol wherever: 

l. Reliability and long life are the prime considera- 
tions. 

2. Complex circuitry is required: ice. a high ratio of 
inputs (from pushbuttons, limit switches, timers, etc.) to 
outputs (such as contactors, solenoids, etc.). 

3. Machines have very high repetitive rates. 

4. Environmental conditions (powder, dust, acid, at- 
mospheres, vibration. etc.) might prove adverse to con- 
ventional relays. 

However, most of the static control panels Baker 
Brothers have built so far have been hybrid systems. 
particularly the timing circuits and output circuits. The 
Cypak line includes a static time delay element that is 
satisfactory for many applications. But the current de- 
sign has an RC circuit with reset time equal to the pickup 
time. Thus electronic or relay timers must be used for 
critical timing functions. 

Where the controlled device is a solenoid, thyratrons 
are used in preference to magnetic amplifiers to step up 
the low-level logic signals. Baker Brothers have found 
that magnetic amplifiers “sag” too much on inrush (i.e., 
will not take a high ratio of inrush to holding current) 
and will not perform satisfactorily unless designed over- 
size—which is costly. Also magnetic amplifier response 
time leaves much to be desired—7 to 9 cycles being 
found it satisfac- 
tory to use 10,000-hr guaranteed thyratrons with their 


not uncommon. They have more 
wider range of operating characteristics. Sensitive minia- 
ture relays including mercury-wetted contact types are 
also used where output currents are low enough to per- 
mit derating them for increased life. However Crayford 
tends to look on both thyratron and relay output devices 
as an interim measure pending development of satisfac- 
tory static amplifiers. 

To date Baker Brothers have built and installed five 
Cypak-controlled plastics molding presses—four 450-ton 
presses for the automobile plant, one 150-ton press for 
Westinghouse. Recently they completed a new transfer 
machine for the engine line of automobile 
manufacturer. The latter uses Cypak control for trans- 


another 


fer and machining operations together with an elec- 
tronically controlled servo for positioning the engine 
block. Several more Cypak-controlled presses are con- 
templated for the near future. Static controls are also 
being extended to auxiliary press equipment, including 
board for automatically 
loading measured quantities of plastics powder in the 


a combination comb ‘loader 
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Combination comb/loader unit. Comb and loader board are 
mechanically coupled and gear-rack driven by a d-c gearmotor. 
Comb removes finished parts ejected from bottom press mold 
and tilts to dump them to bin or conveyor. Loader board (com- 
prised of individual loader cups with air-solenoid controlled 
dump gates) follows behind comb to carry plastics powder 
from feeder hopper to bottom mold cavities. Then comb/loader 
retracts and pressing cycle begins while loader cups are refilled 
with powder for next cycle. Limit switches and Cypak logic 



















Loader board 


ins 
feed position 


Gearhead motor’ 


4 


Comb “on station 
cleor of press 


Loader boord positioned 


over bottom mold covities 


Comb 
discharge 


molds and removing the finished molded parts. The 
design history of a portion of the comb/loader control 
circuit will illustrate the design procedure Baker Brothers 
has adopted for logic circuitry. Their procedure was 
primarily developed for static controls but is generally 
applicable to complex relay circuitry as well. 

General Design Procedure. At Baker Brothers, the 
design of a particular automatic machine is a two-part 
job—first designing the machine and then designing the 
control. Once the customer and the manufacturer’s repre- 
sentative have agreed on the preliminary specifications 
detailing the functions the machine must perform, a ma- 
chine designer details the mechanical design of the 
machine itself, including the drive elements and pilot de- 
vices such as limit switches between which the control 
designer must work. Once the mechanical design is com- 
pleted, the machine designer prepares a detailed me- 
chanical sequence to guide the control designer. 
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circuitry 


Bottom mold 


coordinate forward-and-back movements of comb/ 


loader board with up-and-down strokes of press ram. 


tilted to 


molded ports 


At this point the control designer takes over. His task 
can be divided into five equally important steps. Each 
of these steps is illustrated with examples taken directly 
from the work sheets Crayford prepared in designing 
the comb/loader circuit: 

Step 1. The control designer interprets the machine 
designer’s sequence and rewrites it in detail, omitting 
nothing. The “write-back”, as it’s called, is submitted 
to the machine designer to verify both the accuracy of 
the machine designer’s original mechanical sequence 
analysis and the control designer’s understanding of it. 
(This step usually winds up in a conference followed by 
several revisions of both designers’ sequences. } 

Step 2. When machine designer and control designer 
are satisfied that they both speak the same language. the 
control designer prepares a detailed electrical target 
(or sequence) chart tabulating the step-by-step functions 
of the machine with the on-or-off conditions of pilot and 
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Ram cylinder 


Top ejector 
cylinder 


ejectors 


- Bottom 
ejector 
cylinder 


Schematic view of typical press. On ram up- 
stroke after pressing cycle is complete, top and 
bottom ejectors free finished parts from mold 
cavities for removal by comb. 


primary control devices. The chart is then submitted to 
the machine designer. 

Step 3. The control designer converts the electrical 
target chart into Boolean algebra notation preliminary 
to sketching the actual circuit. (4, 5) Basically this step 
consists of dividing the overall machine cycle into basic 
functions (forward, back, up, down, etc.) each of which 
may repeat several times in the complete cycle. Then a 
Boolean algebra equation can be written for each basic 
function, listing the conditions necessary to cause the 
particular function. 

Step 4. The mathematical expression for each function 
is manipulated by Boolean algebra techniques to elim- 
inate redundancies and yield the simplest possible ex- 
pression for each function—that is, the expression that 
will result in the lowest cost logic circuitry. The very 
nature of static control then makes it a simple matter to 
convert each function equation visually into a circuit 
diagram. 

Step 5. Finally the circuit diagrams for each fune- 
tion are combined in an overall elementary diagram. 
Some pilot devices, or combinations of pilot devices may 
operate in more than one functional circuit, but tie points 
can be easily made to eliminate redundancies. 

In practice step 4 is considered optional procedure. 
Boolean algebra manipulation can save as much as 25 
per cent of the cost of the logic portion of a particular 
control. Where the control is being designed for a vol- 
ume item, the extra engineering time spent in circuit 
simplification is felt justified. But where the control is 
one-of-a-kind, the engineering time may not be worth the 
cost saving. Actually the control will function equally 
well with or without simplification. 
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At Baker Brothers, Boolean algebra is a widely used 
design tool, not only for static control circuits but also 
for complex retay circuits where it helps to eliminate 
sneak circuits as well as to simplify the control. (The 
logic elements of both Cypak and Static Switching Con- 
trol are self-isolating and therefore sneak-circuit-proof. ) 


Comb/Loader Functions. The Baker comb loader 
board is an accessory device for the company’s presses 
that combines the functions performed by two separate 
machines—namely (1) an automatic loader to deposit 
measured quantities of plastics powder in the press molds 
and (2) an automatic comb to remove the finished parts 
after they have been ejected from the molds. 

The comb/loader is designed for three modes of 
operation: jog, semi-automatic and automatic. In addi- 
tion the comb/loader control must coordinate with a wide 
variety of press cycles. The comb/loader board (see 
comb/loader sketch) moves back and forth through the 
press to load the powder from one side and dump the 
finished parts from the other. Powder is metered from a 
hopper into loader cups. then board moves forward and 
stops when loader cups are over bottom mold of press. 
Cups are dumped by an air solenoid to deposit powder 
in the bottom mold cavities. Comb/loader board retracts 
to rear and press ram moves down to begin molding cycle. 
Meanwhile comb/loader board moves forward to feed 
station, cups are loaded and board stops short of press 
to await completion of press cycle. 

When molding cycle is completed, press ram starts up 
and top ejectors move down (see press sketch) to free 
parts from top mold. As ram travels up it trips a limit 
switch calling the bottom ejectors up to lift parts free 
of bottom mold. The comb/loader board moves in with 
the comb’s teeth passing between the bottom ejector pins 
and stops with comb immediately over the bottom mold. 
Then the bottom ejectors are retracted, the free parts 
rest on the comb and the comb/loader board moves for- 
ward to end of track where comb is tilted to dump the 
parts to a bin or conveyor. When the comb is in tilt 
position the loader cups are again in position over the 
bottom mold to recharge the mold cavities for the next 
press cycle. Comb/loader board moves to rear and press 
ram moves down to start next press cycle. 

The foregoing is a highly simplified synopsis of the 
mechanical sequence cycle prepared by hydraulics enginee: 
L. Ninneman to guide Crayford’s control design efforts. 
The actual memorandum covered five single-spaced type- 
written pages. Crayford’s write-back memo (Step 1), re- 
produced in part in the case history to follow, was 
almost as long. In order to demonstrate Crayford’s de- 
sign procedure, only a portion of the comb/loader board 
control circuit is developed—namely the logic circuitry 
controlling the d-c gearmotor drive for the comb/loader 
board itself. Other functions such as the feed motor on 
the hopper loading mechanism, the air-solenoid controlling 
the dump gates on the loader cups, the air-solenoid air 
blast mechanism for cleaning cups and molds, etc, are 
neglected. And two auxiliary timing circuits are omitted. 
Also the circuit developed is for automatic operation, 
rather than semi-automatic or jog, and for bottom ejec- 
tion rather than top ejection of the finished parts. (For 
some parts it is preferable to carry the parts free of the 
bottom mold when the ram starts up and then eject them 
from the top to fall onto the comb. However the ejector 


mechanism is controlled by the press control proper; 
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Design Procedure for Comb/Loader Board Drive Control 


BAKER BROTHERS, Inc 


INTER-OFFICE MEMO 


February 11, 1957 


L. Ninneman 


R. Crayford 


Max Horn 


Exp. 199 - Combination Comb/ Loader Board Control 


The following is my interpretation of the cycle of the combination 
comb/loader, and unless corrected by you will be used as the basis for 
the control circuit design. 

CYCLE START IN EITHER AUTO OR SEMI AUTO 
Press both cycle start buttons. 

A. Dump gate latch sol. energized. 

B. Air blast solenoid energized. 

C. Board traverses forward at high speed. 
Decelerate forward limit switch is tripped. 

A. Timer starts timing (gates opening) 

B. Board decelerates to low speed 

C. De-energize air blast sol. 

Timer expires. 

A. Automatic: - Dump gate latch air sol. 
maintained energized. 
2. Semi Auto: - Dump gate latch air sol. 
de-energized. 
B. Board reverses and goes into high speed. 
On station limit switch signals ram down. 


Decelerate rear limit switch tripped. 


A. Timer starts timing (gates closing) 
B. Board decelerates to low speed. 


Timer expires. 


A. Carriage reversed in low speed (if feed switch on) 
B. Proceeds forward to feed station. 


Feed cam trips feed limit switch. 


A. TB pick up (longer time than feed motor cycle) 

B. Board stops (Dyn. Brake) 

C. Feed motor is energized and revolves until limit 
switch is tripped, moves off L,S, and stops. 


TB expires. 


A. Feed cam #2 is tripped. Step 8 is repeated until all 
rows have been fed. 


Board proceeds forward at low speed and trips "On Station" 
limit switch. 


A. Board stops and awaits ejector signal. 


AUTOMATIC LE 


Ejectors (up or down indicate) signals board to traverse in at 
high speed. 


*A. Air blast if part is trapped. 
Comb decelerate limit switch is tripped. 


A. Board decelerates to low speed. 
*B. Air blast de-energized (if part trapped) 


Board proceeds forward to stripping limit switch. 


A. Board stops. 
B. Ejectors are retracted. 


Ejectors retracted indicate switch is tripped. 


A. Air blast solenoid is energized. 
B. Board traverses forward at high speed. 


Decelerate forward limit switch is tripped. 
A. Timer starts timing. 
B. Air blast solenoid is de-energized. 
C. Board decelerates to low speed. 


D. Gates open and drop charge (comb tilts) 


rimer expires. 


A. Board is reversed and traverses to rear at high speed. 
B. Dump gate latch air valve maintained energized. 


On station limit switch is tripped 
Press is signalled down. 
Decelerate rear limit switch is tripped. 


A. Timer starts timing (gates closing) 
B. Board decelerates to low speed, 


Timer expires. 


A. Board is reversed at low speed. 
B. Proceeds forward at low speed, 


Feed cam trips feed limit switch. 


A. All rows fed as in initial feed cycle, 


SEMI AUTOMATIC CYCLE 
Ejectors signal board to traverse in at high speed. 
*A. Air blast if part is trapped. 
Comb decelerate limit switch is tripped. 


A. Board decelerates to low speed. 
*B. Air blast de-energized (if part is trapped) 


Above is a portion of control designer Crayford’s “write-back” 
to machine designer Ninneman detailing the automatic se- 
quence of operations in terms of limit switches and timers. 
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all the comb/loader requires is an indication of the posi- 


tion of the top and bottom ejectors. ) 


In studying the accompanying design history the 


reader is cautioned not to seek a complete understanding 
of the entire operation, but rather to concentrate on the 
functions of the gearmotor drive itself and the Boolean 
algebra techniques employed. The internal circuitry of 
the individual Cypak logic elements is unimportant to 
the design procedure. However. a brief resume of the 
Cypak system is appended for reference. As previously 
mentioned, the same procedure could be used for Gen- 
eral Electric’s Static Switching Control. But two im- 
portant differences should be noted: (1) Cypak is de- 
signed around the Ramey half-wave magnetic amplifier 
circuit, consequently the inputs and output of a logic 
element are 180 deg out of phase. Therefore all inputs 
to a particular element must be of the same phase; phases 
are differentiated by the symbols 9 and @. Static Switch- 
ing Control elements use the pulse-gate type of magnetic 
amplifiers and therefore do not require phasing. (2) Cy- 


1 Press Cycit Start 
2 Bo Starts FWD HS 


Symbols and Abbreviations 


Comb/Loader Limit Switches 
OS—On station, clear of press 
DF—Decelerate forward 
DR Decelerate rear 
REAR—Rear 
Dt Decelerate comb to pick up parts 
STRIP—Send bottom ejectors down 
FD—Feed limit switch to start feed evel 
Press Limit Switches 
BEUP— Bottom ejectors up 
BED Bottom eyectors down 
ret P . Top eyectors up 
3R—Memory of top ejectors down (MTED) 
PMID—Press midway 
Other Devices 
CS—Cyele start 
CP—Cyele pilot 
\l Automatic cycle (press) 
ALTO 
rA. TB 


Automatic cycle (comb/loader) 
Auxiliary timers 





3 Fwd HS 
4 Fwp HS 
Ss FWD HS 
6 Bp TiLTs Gate Opens 
7 Bo Reverse HS 
|_ 8 Bo ReveRsE HS 
9 Press Dwn Sicnat 
10 Bo Decet 
1! Bp Reverse Rear 
12 FWD HS Feep Cycte 
13 FwD HS Feep Cycce 
14 FWD HS To Os 
16 Bo STARTS FWD HS 
17 Bo Decer 
|} 18 STRIP Senos Bes Dwn 
19 Bp Stakts FWD HS 
20 FWD HS 
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22 Bo Tuts Gate Opens 
| 23 Same As 7 
24 Same As & 
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25 Same As 9 
26 Same As io 
| 27 Same As Wt 
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| 28 Same As 12 


| 30 Same AS (4) Emp Cycre a. ite eae a 


Crayford’s “write-back” is then translated into an electrical 
target or sequence charts. The chart shown is for automatic 
operation, a separate chart would be made for semi- automatic 
and jog cycles. Symbols and abbreviations are defined in ac- 
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chon 





companying table. Use of abbreviations permits ready sub- 
stitution in Boolean algebra expressions in Step 3 without 
loss of meaning. A horizontal rule over a symbol is Boolean 
notation for a NOT function (i.e. HS means NOT high speed 
or slow speed). At this point the necessary MEMORY elements 
(static equivalents of latched-in relays) are included with the 
prefix M (i.e. the operation of the MHS element is to con- 
tinue signalling for high-speed once the initial signal has been 
set up, until an addition signal calls for HS). 








pak’s MEMORY element is a temporary memory that may 
or may not remain in a given state when power is re- 
moved unless provided with a RETENTIVE MEMORY 
element. SSC’s MEMORY element will retain its previous 
state upon resumption of power. A temporary memory can 
be achieved with SSC, however, by feeding back the out- 
put of an AND element to the input of one of its input 
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A. Electrical target chart is rewritten in terms of the specific 
conditions causing each sequential action. Note the use of 
Boolean notation (®) for the function AND. Line 1 means the 
eyele starts with the comb/loader moving forward at high 
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speed from the “on station” position when signals are present 
from the cycle start button (CS) AND the cycle pilot (CP) 
AND the on-station limit switch (OS) AND the automatic cycle 
selector switch in the press control proper (AU). 


B. Specific conditions are rearranged according to the six basic 
motion functions of the comb/loader board drive: FWD, FWD, 


HS, Hs, REV, REV. 
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Common Conditions So HS and FWD ~ SR =MTED 


® Secect seLect 
CS-CP-0S + (BEUP o PMID) + (STRIP-BED w STRIP-3R- TEP) 
+ STRIP(C BED o 3R-TEUP) 


Component ReauirRED 
1-3 inpyt AND 15.00 
1- 2 input oR 625 
1-2 wnput and 13.25 
$ 3450 


P +55)(BEUP or PMID)- STRIPC BED or SR + TEUP) 


= ComPoneNnT ReQuiReD 


<P 1-3 input AND 15 Oc 
Nor 12.25 


3 sa 
BeuP 1-Zimpet OR 6 25 
a —{ 33.50 
STRIP Spore oR 9 = 3.12 
BED 30.38 
(Add:tienal Conditions for FWD 


Rear limit switch also calis for FWD but not HS, so 


ommon HS and FwD 31G 
SiG FWD MEM On 
REAR 


Conditions for HS MEM 
sevect 


DF- FWD + AUTO. FEED- FID -0$ 4+ DR 4+ DC-( BEUP oF 3R) 


3 2Zinput ann 3675 
| 2-2Zinp. oR 6.25 
$ 43.10 


@ DF + FWD (AUTO+ FEED 4 FWDtOS\( DC +(BEUPt3R] + DR) 


[-3emput AND (5.00 
DF 


=e 1- Not 12.25 


f 
Auto ew 2-2-2inp on _!2 25 
~essha 
° 


wo 
34.15 
eo 
pe 
——2 
web 
as 


Spert on - 3.12 
$ 3663 


A separate Boolean algebra expression is written for each of 
the six basic motion functions of Step 3B. The (+) sign link- 
ing the groups of conditions is Boolean notation for an OR 
function. Where possible equations are simplified to reduce the 
number of terms. Then a static circuit is drawn substituting 
AND and OR logic elements for (@) and (+) symbols. Note 
that where a selector switch is required the letters “or” are 
used in place of the symbols (+). Also, in comparing the 
equations of this step with the conditions of Step 3, note that 
for simplicity not all conditions listed have been incorporated 
in the equatiens and subsequent circuitry. Only those con- 
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Additional Conditions for HS 
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ditions necessary to show the procedure have been carried 
through. 

When the circuit has been drawn, its relative cost can be 
estimated by adding the list prices of each logic element (see 
appendix for Cypak logic element list prices). 

Next step is to test each circuit for simplicity. Crayford’s 
methods is to turn each circuit inside out so to speak, by a 
Boolean algebra NOT-NOT procedure based on the following 
identities: 


Ack = A+B 


AeB + C*7D = (A + B) *° (C + D) 


Although the expressions look more complex for the 
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NOT-NOT condition, the actual logic circuitry can often be 
more economically constructed with NOT and OR elements 
than with AND and OR elements. The logic circuit equiva- 
lents of identity (3) are shown at the left. 

Note that the A, B, C and D signals were changed to A, B, 
os oe 
C and DV signals by substituting normally closed limit switche- 
for normally open limit switches. 





narge ¢ 


rcle No. 220 « 








To FWD AMP 





REV AMP 


The individual circuits developed in Step 4 are finally com- 
bined as a single elementary diagram. In the actual diagram, 
an input transformer would be included for each signal in- 
put to convert the conventional 115-volt control circuit voltage 
to the 15-volt Cypak signal voltage. This circuit will ul- 
timately become part of the complete comb/loader control 
circuit, which will in turn be incorporated in the overall 
press control. 
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Cypak Logic Elements 


Cypak is the trademark applied by the Westinghouse Electric Corporation to its 
line of encapsulated plug-in magnetic amplifier and semiconductor rectifier elements 
for industrial control circuits. Basically Cypak elements perform the following five 
basic logic functions. 


Logic element Function Relay equivalent 


AND Output only if all input signals are present 4HHF 


rik 
Output if any input signal is present : 
kK 


Output only if no input signal is present At 


Output produced when “on” signal is applied, will i. 
. * . ° “. . ON Lotched 
continue after input is removed until “off” signal O 


mn 
FEO) 


is applied to other input 0 


TIME DELAY Output produced after input signal has been applied 


for a specified time interval q TD 


However some Cypak elements contain circuitry for more than one logic function. 
Listed below are those Cypak elements actually used in the comb/loader circuit de- 
veloped in the preceding case history, together with the logic functions performed 
and the list price of each (taken from Westinghouse price list 52-070, dated Oct. 
29, 1956). Prices are subject to change and published here only for estimating 
relative costs of comparable circuits, as illustrated in Step 3 of the design procedure 


Element Functions List Price 


2-input AND One 2-input AND eircuit with one 2-input OR circuit 13.25 
tied to one of the AND inputs 


3-input AND One 3-input AND circuit 15.00 


2-addl AND Two independent 2-additional AND inputs for use in 
combination with 2- or 3-input AND elements to in- 
crease input capacity 


OR Two independent 2-input OR circuits 


NOT-half One NOT circuit with one independent 2-input OR 
memory circuit. (Two NOT elements interconnected form one 


MEMORY unit). 


Readers desiring further information concerning the internal circuitry of these and 
other Cypak logic elements should write directly to Westinghouse Electric Corpora- 
tion, Box 868, Pittsburgh 30, Pa. for a copy of “Cypak Magnetic Control—Applica- 
tion Data 52-780.” 








G. J. MARES and N, J. SLADEK 
AMPHENOL ELECTRONICS CORPORATION 
Chicago, Illinois 


R-F Power Ratings for 
Subminiature Coaxial Cables 


Knowledge of power rating values are essential for proper applications of subminiature coaxial 


cables in electronic equipment. Miniaturization of equipment, higher power requirements, and 


subsequent higher ambient temperatures combine to create critical design problems. Suitable 


subminiature connector systems form a corrolary problem. Comparative data on polyethylene 


and two types of fluorocarbon dielectric coaxial cables are presented here: also on specially 


designed connector systems. 


SUBMINIATURE RADIO FREQUENCY COAXIAL CABLES are 
available in characteristic impedance values of 50, 75 
and 95 ohms utilizing fluorocarbon and polyethylene di- 
electrics. The power ratings are greatly reduced -com- 
pared to that of standard size RG/U cables with the same 
dielectric. To properly incorporate these cables into elec- 
tronic equipment circuits, the power-handling characteris- 
tics must be accurately established. (Power rating is de- 
fined as the maximum amount of input power resulting in 
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a maximum center conductor temperature that a cable 
can safely transmit under matched conditions without 
causing dielectric deterioration, breakdown or excessive 
softening. ) 

Experimental power rating values for subminiature 
coaxial cables listed in Table | were obtained for a fre- 
quency range of 100 to 10,000 megacycles. These are max- 
imum ratings and depend upon the safe operating tem- 
perature of the particular cable dielectric material. The 


Fig. 1 — Schematic of apparatus used to 
determine power carrying capacities of 
subminiature coaxial cables. 
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Table |—Subminiature Coaxial Cables Investigated for Power-Carrying Characteristics 


Inner Core Outer Cable Impedance 
Cable Dielectric cond. diam, in. diam, in. cond. diam, in. diam, in. (Z..), ohm 


Amphenol 21-596 Polyfluoron* 0.019 . 0.060 0.085 0.100 50 


RG-174/U Polyethylene 0.019 0.060 0.085 0.100 58 
Amphenol 21-597 Polyethylene 0.017 0.100 0.125 0.150 75 
RG-187/U Teflon 0.012 0.063 0.080 0.110 75 
RG-188/U Teflon 0.020 0.060 0.080 0.110 50 
RG-195/U Teflon 0.012 0.102 0.124 0.155 95 


basic maximum ratings are theoretically extended to an The test procedures used in the investigation has been 
ambient temperature range of -85 F (-65 C) to 400 F described in the literature (/, 2)* Briefly, a continuous 
(205 C) and to altitudes from sea level to 70,000 ft. The wave magnetron oscillator operating at a frequency of 
effect of VSWR (voltage-standing wave ratio) on the 925 me was used as the power source in conjunction with 
ratings was also determined. a 51.5 ohm water-cooled resistive load. The cable to be 
tested and the associated thermocouple temperature meas- 
uring devices were connected between the power source 
and load as shown in Fig. 1. This setup is very similar 
to that used for testing the larger size r-f cables except 
= that the magnitude of input power used for the subminia- 
eH 
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Fig. 2-—-Poewer rating vs frequency, 


subminiature Polyfluoron cables. 
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Fig. 5 — Comparison of power ratings Fig. 6 — Comparison of power ratings 


of RG-174/U and RG-188/U. of RG-58A/U and RG-188/U. 


Center conductor temp.-/75F heh 
Altitude - sea level 


Frequency ,mcs 


Fig. 3—Power rating vs frequency, Table lti—Subminiature Coaxial Cable Connector Systems* 
subminiature polyethylene cables. 


27-1 push-on plug mated with a 27-2 push-on jack. 


ese 27-1 push-on plug mated with a 27-4 push-on bulkhead jack. 
bates 27-1 push-on plug mated with a 27-5 push-on feed-through mated with 
a 27-1 push-on plug. 
27-6 push-on right-angle plug mated with a 27-2 push-on jack. 
27-7 screw-on plug mated with a 27-8 screw-on jack. 
27-7 screw-on plug mated with a 27-10 screw-on bulkhead jack. 


Ambient EEE r i oS 27-7 screw-on plug mated with a 27-11 screw-on feed-through mated 
ze conductor temp. -4O0F ¥4 with a 27-7 screw-on plug. 


Fee meee 8. 27-26 screw-on right angle plug mated with a 27-8 screw-on jack. 


Frequency,mecs *VSWR measurements on these Subminax connector arrangements utilized the 50-ohm load 
: termination method. See reference (5) for details of the measurement techniques. 


Fig. 4— Power rating vs frequency, 
subminiature Teflon cables. 
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polyethylene cables at sea level with reference rating at 104 | 
ambient temperature and independent of frequency. 
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cables, independent of frequency and ambient temperature. 


ture cables is naturally much less. To determine the powe: 
ratings for each cable at frequencies other than 925 me. 
the following relationship was utilized: 


Ww here 


P, = Power at test frequency 
P, = Power at new frequency 
a; =Total attenuation at test frequency 
ax = Total attenuation at new frequency 


The power input of a cable at any frequency is thus 
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inversely proportional to the total attenuation at that 
frequency. Attenuation characteristics of the subminia- 
ture cables from 100 to 10,000 me was measured as addi- 
tional data. 

Since no definite maximum center conductor tempera- 
ture has been established for a Polyfluoron dielectric 
coaxial cable, it was decided to choose 250 F (121 C) 
which is below the softening point of the dielectric. Based 
on this center conductor temperature, Fig. 2 shows a 
recommended power rating of 60 watts at 925 me for this 
type of cable. 

To provide a sufficient safety factor under operating 
conditions, the power ratings for the subminiature poly- 
ethylene cables are based on a maximum center conducto1 
temperature of 175 F (80 C). RG-174/U, a 50-ohm cable. 
can handle 38 watts at the test frequency of 925 me, 110 
watts at 100 me and 5.5 watts at 10,000 me. Amphenol 
21-597, a 75 ohm polyethylene cable. can handle 55 watts 
at 925 me, 205 watts at LOO me and 7.5 watts at 10.000 
me. (See graphs in Fig. 3.) 

Figure 4 gives calculated power ratings for the Teflon 
cables, based on a maximum center conductor tempera- 
ture of 400 F (205 C). At 925 me, the 50-ohm RG-188/1 
cable can handle 160 watts: at 100 me, 400 watts; at 
10.000 me, 32 watts. RG-187/U. a 75-ohm cable, can 
handle 215 watts at the test frequency; 500 watts at 100 
me, and 38 watts at 10.000 mc. The largest subminiature 
Teflon cable, RG-195/U, which is a 95-ohm cable, can 
handle 265 watts at 925 me. 800 watts at LOO me and 50 
watts at 10,000 me. 

The calculated power ratings in Fig. 4 were found to 
he approximately 20 per cent lower than the measured 
values for the polyethylene cables and approximately 15 
per cent lower than the measured value for the RG-187/l 
Teflon Cable, the only Teflon cable measured. Powe 
ratings for the RG-188/U and RG-195/U cables are cal- 
culated values as determined by applying to coaxial cables 
the principle of similarity for heat convection from a 
cylinder suspended in still air. By combining the results 
of the heat transfer analysis with the attenuation charac- 
teristics of the cables (obtained in conjunction with this 
investigation ), it is possible to obtain the power ratings at 
the desired frequency. These values, however, have been 
uprated by 15 per cent based on the comparison of the ex- 
perimental data to the calculated values of RG-187/U. At 
a future date, these calculated values are to be verified 
by measured data. 

Comparison between the power ratings 
polyethylene and Teflon cables as in Fig. 5 shows that the 
30-ohm RG-188/U Teflon cable has a fourfold power 
capacity over the 50-ohm RG-174/U throughout the fre- 
quency range considered. At frequencies above 2000 me. 
however, this ratio becomes larger. 

Another comparison (Fig. 6) is given for RG-188/1 
and standard polyethylene RG-58A/U, both 50-ohm 
cables. Although RG-188/U is approximately two times 
smaller than RG-58A/U. it can handle approximately 
twice as much power. 


gs of subminiature 
o 


Although the power rating values presented in Figs. 2. 
3, and 4 will provide engineers and designers with suitable 
data at the test conditions, their usefulness can be ex- 
tended to include other conditions of ambient tempera- 
ture, altitude, and VSWR (voltage standing wave ratio). 
It is only necessary to refer to the appropriate power- 
rating factor curves (3) to determine these ratings. For 
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varying ambient temperatures, these ratings can be de- 
termined by reference to the curves in Figs. 7 and 8, for 
power rating factors vs ambient temperature for poly- 
ethylene and Teflon cables. Ambient temperatures above 
104 F (40 C) yield power ratings less than those which 
are presented in Figs. 3 and 4, while higher ratings result 
when ambient temperatures below 104 F (40 C) are en- 
countered. To date, rating factors for Polyfluoron coaxial 
cables at other environmental conditions have not been 
determined. 

\ power rating for any stipulated altitude above sea 
level, can be obtained by multiplying the proper rating 
factor from Fig. 9 by the rating at sea level. An increase 
in altitude will always cause a decrease in the maximum 
power-handling capacity of a cable since the heat dissipa- 
tion is less at higher altitudes. This curve is independ- 
ent of frequency and ambient temperature. 

When a VSWR greater than unity is present in a system. 
the maximum power rating of a coaxial cable is decreased 
since higher values of VSWR are the result of a mis- 
matched condition in the system. A mismatched condition 
results in a lower amount of transferred power which is 
accompanied by higher than normal temperatures in the 
cable. As a result, it has been standard (4) to assume that 
the power ratings at higher values of VSWR can be found 


by taking a factor of and multiplying the ratings 


l 
VSWR 
at unity by this factor. 

Results of attenuation tests on both Teflon and polvy- 
ethylene cables are given in Figs. 10 and 11 respectively. 


Subminiature R-F Connectors 

Coaxial cable miniaturization requires suitable r-f con- 
nectors between cable and equipment. Such connectors 
should be small, easily assembled, mechanically durable 
and possess a minimum amount of electrical discontinuity. 
The relative excellence of a connector (in a mated condi- 
tion) can be expressed in terms of the VSWR of the 
system. 

Measurements of various connector systems designed 
for use with the subminiature cables in the frequency 
range of 0.35 to 2.0 kilomegacycles showed that the 
VSWR of the systems measured is a satisfactory 1.2 to | 
or less throughout the stipulated frequency range. This 
low value of VSWR is the result of employing a bead- 
contact structure which matches the characteristic im- 
pedance of the associated cables; capacitive discontinui- 
ties are minimized by using compensating higher im- 
pedance line sections. This type of construction is essen- 
tially similar to the construction embodied in the Series 
“C” r-£ connector configuration. Table HI lists the con- 
nector systems measured. A typical set of curves for 
VSWR vs frequency is shown in Fig. 12. 

A description of the techniques used in these measure- 
ments is given in the literature (5). Briefly the basic 
components necessary to utilize this technique include 
an r-f signal generator, standing wave indicator and a 
slotted line with a suitable load. 

In addition, adapters of the compensated step type 
configuration (6) were devised to effect a smooth tran- 
sition from the standard coaxial connector of the slotted 
line to the connectors being measured. The average maxi- 
mum VSWR of this adapter in the frequency range of 
0.35 to 2.0 kilomegacycles is 1.06 which was considered 
satisfactory for the present application. 
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\ somewhat higher VSWR exists where right-angle 
plugs are used. This configuration does not present the 
smooth transition from cable to cable as the straight con- 
nectors. Use should be limited to applications where a 
higher value of VSWR will not be detrimental to per- 
formance. 


Continued on page 286) 


Table Ili—Breakdown Voltage of Connectors 
for Subminiture Coaxial Cables* 








Condition of No. of Volts, rms, 
measurement samples 60 cycles 
Sea Level 5 18€0 
50,000 ft 4 725 
70,000 ft 5 530 
Tests were conducted on Subminax connectors 9 receptacle mated with 


27-7 plug, assembled to RG-174/U subminiature cable. In all tests, breakdown 


curred across the rear insert of the receptacle 
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Dual circuit electronic regulator with special test set (right) which permits tube and over-all circuit check 
without service disruption. 


Dual Circuit 
Electronic Motor Control 


Despite major advances in electron tube technology and quality control. these 
devices as a class exhibit failure patterns which are inherently random and 
unpredictable. This has created a dilemma for industrial control designers who 
must have the undisputed sensitivity and versatility of tubes but can not tolerate 
unpredictable equipment shutdown. Described here are two simple but effective 
expedients which permit the use of tubes in a motor regulating circuit for equip- 


ment drive in which continuous reliable operation is a paramount requirement. 
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big. 1—Block diagram of dual regulator circuit. 


JOHN J. DAILEY, JR. 
COontTROL ENGINEERING Division 
ReviANnce Evectru 
Cleveland, Ohio 


AND ENGINEERING Co. 


DESPITE THE MANY OBVIOUS ADVANTAGES of electronic 
principles for control systems, industrial equipment man- 
ufacturers and users have recognized certain limitations 
for their application in those industries in which unin- 
terrupted service of equipment is mandatory. Recently, 
advances in tube manufacturing methods and in circuit 
design have resulted in longer life and greater reliability 
of electronic control circuits. However it is not practical 
to have the operation of non-stop processes like paper 
making depend upon circuit components which have a 
finite life expectancy, unless certain precautions are taken. 

Electron tube failures most frequently encountered are 
caused by: (1) unpredictable shorts between elements 
or between elements and supporting structures within the 
tubes, resulting from mechanical shock, (2) open fila- 
ments due to combined mechanical and thermal shock, 
also unpredictable, and (3) loss of emission or the 
gradual deterioration of the electron emitting material. 
Within limits the last faults are predictable. 

In an effort to overcome these difficulties, equipment 
and tube manufacturers have advanced many remedies 
and suggestions. Shorted tube elements and open fila- 


ments are being minimized through improved manufac- 
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Fig. 


2—The regulator applied to gen- 
erator for speed control of a d-c motor. 


turing methods and can be all but eliminated by a burn- 
ing-in or pre-aging period before placing the tubes into 
actual operation. Emission failures can be minimized by 
a methodical maintenance program. This consists of a 
schedule in which all tubes are periodically tested in a 
commercial tube tester and replaced when so indicated. 
By keeping detailed records, a pattern eventually is estab- 
lished and it may be possible to predict the time at which 
a tube should be replaced before its failure will cause 
a malfunction of the equipment. However, the use of con- 
ventional tube testers introduces another set of problems. 
Commercially available analyzers for gaseous power rec- 
tifier tubes require experienced operators for the proper 
interpretation of results, and vacuum tube testers are not 
infallible because the static characteristics as measured 
by them are not always indicative of the dynamic char- 
acteristics upon which the equipment circuit operation 
depends. Furthermore, a high percentage of tube fail- 
ures can be traced to mechanical damage caused by 
handling during the testing process. Where a large num- 
ber of tubes are involved, a complete testing procedure 
using the usual testers is time consuming and as a result 
the testing is frequently postponed, thereby increasing the 
risk of unscheduled shutdowns. Equipment users adopt 
policies most suited to their process and operating sched- 
ules. These practices range from replacing all tubes after 
definite periods of operation, to simply waiting for the 
tubes to fail. 

The dual circuit regulator described in this article is 
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ampli- 
fiers used in dual regulator. 


a specially designed and constructed electronic control 
=ystem for equipment used in those industries which de- 
mand uninterrupted and trouble free operation of motors. 
Three features of this device of particular importance 
are the paralleling of tubes and circuits for uninterrupted 
operation, unitized construction for reliability and main- 
tenance, and the provision of means for quick and de- 
pendable testing of all tubes without their removal from 
the equipment. 

Electronic Regulation Circuit. The Voltage and 
Speed Motor Regulator (VSMR) is an electronic control 
for obtaining precise regulation of speed, voltage, current 
or other quantity from which a proportional signal may 
be derived. The VSMR is designed to furnish a range of 
d-c voltage to the fields of d-c motors or generators in 
response to a signal voltage derived from the regulated 
quantity. The control panel, a block diagram of which 
is shown as Fig. 1, consists of a power rectifier supplying 
a range of d-c voltage to a load and a high gain amplifier 
which controls the power rectifier in response to an error 
signal voltage derived from the regulated quantity. In- 
cluded is provision for setting positive and negative limits 
to any voltage or current which may be a function of the 
controlled variable. 

\ typical example of a system in which the VSMR is 
used to control the speed of a motor is shown in Fig. 2. 
In this, the motor speed is accurately controlled by com- 
paring a signal proportional to the motor speed with 
a reference voltage, the difference or error voltage being 
amplified and used to control the armature voltage of a 
constant speed generator in a variable voltage system. 

The upper part of the diagram, Fig. 1, shows the power 
rectifier consisting of thyratron tubes 1V and 2) in 
parallel, gaseous diode back rectifiers 3V and 4V in 
parallel, anode transformer 17. Below these are shown 
the power rectifier control circuit which consists of two 
d-c amplifiers in parallel, a phase-shift control and a limit 
circuit. The JV and 2V tubes conduct simultaneously, 
dividing the total load current, although either tube is 
capable of carrying the entire load. This is also true of 
the back rectifier tubes 3V and 4V, and of the tubes in 
the control circuit. Parallel operation of tubes insures 
continuous service in the event that either of a pair 
should fail. 

The portion of the total load current assumed by each 
rectifier tube is inversely proportional to its are drop 
voltage which in this type of tube is an indication of tube 
life. The are drop voltage increases slowly as the tube ages 
and rapidly as the tube nears end of life. Open structure 
gaseous rectifier tubes give off a visible glow when con- 
ducting. As either of the thyratrons or of the back recti- 
fier tubes nears end of life. the unbalance created in tube 
current will manifest itself by the difference in glow in- 
tensity emitted by the two tubes of a pair. This provides 
a visual indication for replacement. 

Single phase alternating current is supplied through 
the anode transformer /7 to the thyratron rectifier tubes 


lV and 2), 


half-cycle when point A is positive with respect to point 


which conduct during some portion of the 


B. When the supply voltage is below the tube are drop 
the thyratrons cease to conduct, and as the load voltage 
tends to reverse through self-induction the back rectifier 
tubes become conductive and maintain the load current 
relatively constant until the thyratrons again are fired on 
the following cycle. The load is thus supplied with unidi- 
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rectional current the value of which is controlled by 
adjusting the conduction period of the thyratrons. 
Control Circuits. The output voltage and current of 


the power rectifier are controlled by applying an a-c 


voltage to the thyratron grids and adjusting the phase of 
this voltage with respect to the voltage on the thyratron 
anodes. The phase relationship is adjusted by the phase 
shift control circuit. shown in simplified form in Fig. 3. 


ANTI ets 
rae oni ai-. 


Fig. 7 -Sealpak unit 
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(Left) Front of panel, dual circuit regulator, and (right) rear of control panel, showing “Sealpak” terminal arrangement. 


The a- output voltage of the phase shift circuit is con- 
trolled by the d-c voltage impressed upon the grids 
of two pentode tubes in parallel. Which in turn con- 
trol the current passes through the control 
winding of a saturable reactor. Varying the d-c control 
winding changes the inductance of the output windings 
connected in an a-c bridge network and adjusts the phase 
of the thyratron grid voltage. thereby controlling the 


which 
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Fig. 8—Test set developed for checking tubes 
and circuits of the dual circuit regulator. 


powel rectifier output. Either of the control tubes in the 
phase-shift circuit can carry the load of the saturable 
reactor current in case of failure of the other tube. 

The input signal to the regulator is applied between 
terminals C and D, Fig. 1, which are the input terminals 
of two d-c amplifiers in parallel. These are each two- 
stage direct-coupled amplifiers, Fig. 4, having overall 
amplification factors of approximately 100. The input 
terminals are connected directly together, whereas their 
output terminals are connected through rectifiers. The 
controlling amplifier will be the one with the greater 
output voltage for a given input signal, as the other unit 
is blocked by the action of the rectifier 6SR or 7SR. The 
sensitivity of the regulator is such that a change of ap- 
proximately 0.025 volt at the input terminals will change 
the rectifier output through its entire range of 0 to 230 
volts, The range of the input voitage therefore should be 
00.0125 volt. A zero set control is provided on each 
of the d-c amplifiers for balancing to eliminate the effects 
caused by differences in tube characteristics and to per- 
mit compensating for changes due to tube aging. A stabil- 
izing circuit is incorporated in each amplifier circuit and 
it provides a negative feedback signal proportional to the 
rate of change of the amplifier output voltage. This de- 
generative action tends to slow down the response of the 
circuits to rapidly changing signals but produces no 
effect when a balanced condition exists. 

The limit control, Fig. 5, consists of clipper circuits 
with adjustable bias voltages which may be used to set 
positive and negative limits to any voltage or current 
that is a function of the controlled variable. The limit 
voltage is applied to the d-c amplifiers through two 
double diodes in parallel. The adjustable bias voltage 
prevents the associated diode from conducting until the 
limit signal voltage exceeds the bias voltage. When that 
happens, the limit signal voltage then takes precedence 
over the signal voltage applied at terminals C and D. 
The bias voltages are separately adjustable over a 3:1] 
range. 


Two views of the VSMR electronic regulator are shown 
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in Fig. 6. Many design elements are incorporated in the 
unit to produce the maximum in reliability and ease ot 
maintenance: the use of “Sealpak” construction, rugged- 
ized high reliability tubes, lug base power rectifier tubes. 
and the provision of testing facilities designed especially 
for the regulator. 

Sealpak is the name applied to the individual building 
blocks of the electronic circuit which were evolved to 
improve the reliability of circuit components. Each Seal- 
pak is a miniature packaged unit containing a single 
standardized function circuit, Fig. 7. The various com- 
ponents of the circuit are assembled on a printed circuit 
board and wired to the screw type terminal base. The 
entire assembly is placed in a mold and filled with a 
thermosetting potting compound which solidifies _per- 
manently when treated with a catalyst. The resin com- 
pletely fills all voids in the assembly and provides pro- 
tection in and around all components, eliminating 
creepage over surfaces between parts, promoting the flow 
of heat out of the package and sealing against atmos- 
pheric conditions. 

The lug base power rectifier tube is a recent advance 
in the mounting of high filament current tubes. The 
molded plastic socket extends through the panel and 
encases four metal conductors which have a screw ter- 
minal at each end. The lug base tube is securely fastened 
on the front side of the panel, and the filament and grid 
connections are made on the back side. After the tube 
is secured in the socket, a shield is snapped into place 
to cover the live terminals. The screw terminal tube 
socket insures positive connections for greater reliability. 
and ease of replacement. 

Recognizing the inconvenience of using commercially 
available tube test equipment in a maintenance program 
involving many tubes, means are provided for testing 
the tubes in the regulator without their removal. and in 
their normal operating circuits. The tester, Fig. 8. con- 
sists of resistor networks and the necessary meters. 
switches and components mounted in a portable steel 
case. The test circuit is connected to the regulator panel 
through two cords which terminate in multiple connec- 
tion plugs, one cord being used for checking only the 
tubes. both cords for a complete regulator check. In 
either case none of the terminal board connections need 
be disturbed. Simple instructions guide the tester in set- 
ting switches and noting meter deflections. Since all the 
tubes and the entire d-c amplifiers are paralleled, the test 
circuit functions by setting up a specific operating con- 
dition and then disabling each of the tubes or circuits 
separately by a switch. The failure of a complementary 
element is readily indicated by the meter readings. Where 
maintenance previously was necessarily deferred until a 


machine was shut down for a considerable length of time. 


it can now be performed in a matter of minutes. per- 
mitting more frequent checking. 

Even though the tubes may check good and can be 
expected to last for many hundreds of hours, a certain 
amount of shifting in characteristics due to aging can be 
encountered. Therefore, to obtain the maximum in per- 
formance, it is recommended that the regulator be re- 
adjusted occasionally to compensate for these changes. 
This is also readily accomplished through the test cir- 
cuit. The zero-set controls on the amplifiers also can be 
adjusted and the over-all regulator sensitivity easily 
checked. 900 
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Electrical 
Manufacturing 
Staff Report 


Symbols and Terminology for 
Automatic Control Systems 


1 progress report of the work of several committees and an attempt to correlate the programs. 


{greement reached on basic block diagram of a feedback control system. 


IN RECENT YEARS several technical societies have been 
working on standard terminology and letter symbols as 
applied to various types of automatic control systems. 
It is a complicated situation. and some overlapping of 
effort has occurred. Among the published standards and 
drafts of standards dealing with terminology for auto- 
matic control systems are: 


“Proposed Symbols and Terms for Feedback Control 
Systems,” published in 1952 by the AIEE Feedback 
Control Committee. 

“Automatic Control Terminology.” published in 1954 by 
ASME. 

“Accuracy and Sensitivity Terminology as Applied to 
Industrial Instruments”, tentative standard, published in 
1955 by SAMA. 

“IRE Standards on Terminology for Feedback Control 
Systems, 1955.” 

“Letter Symbols for Feedback Control Systems,” ten- 
tative draft of ASA Sectional Committee Y-10.14, issued 
in 1955. 


In the foreign field, standards on automatic control 
terminology have been issued by Great Britian, Nether- 
lands and Western Germany. A Technical Committee of 
the International Electrotechnical Commission is work- 
ing on a glossary of automatic control terms, but no 
published document is available as yet. 

The oldest group working in this field of standardiza- 
tion in the United States is ASA Sectional Committee Y10 
on Letter Symbols organized under the procedure of the 
(American Standards Association in 1926 with the AIEE, 
ASME. American Society of Civil Engineers, American 
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Society for Engineering Education and the American 


Association for the Advancement of Science as joint 
sponsors. The committee was reorganized in 1935 and is 
now backed by 36 technical societies and trade associa- 
tions. 

One of the 15 subcommittees appointed by Sectional 
Committee Y10 was Subcommittee No. 14 on Letter Sym- 
bols for Feedback Control Systems, organized in 1949. 
Work of this subcommittee was closely coordinated with 
similar work carried on by corresponding groups in pro- 
fessional engineering including the AIEE, 
ASME, IRE, and the Instrument Society of America. 

It was early recognized that in order to set up letter 
symbols for feedback control systems, certain funda- 
mental concepts had to be established. This was done 
by means of a basic block diagram, illustrated, setting 
forth the relationships within such a system. Symbols 


societies. 


were established and definitions assigned to the phrases 
describing them. Those reproduced in the table are part 
of the Proposed American Standard Letter Symbols for 
Feedback Control Systems, ASA Y10.13 195-, spon- 
sored by ASME and collaborated in by AIEE, IRE and 
ISA. T. A. Westover, Servo Corp. of America 2020 
Jericho Tpke, New Hyde Park, N. Y. is chairman of Sub- 
committee No. 14 on Letter Symbols for Feedback Con- 
trol Systems. 

The ASME is also sponsoring ASA Sectional Committee 
C85—Terminology for Automatic Controls, Set up in 
April 1955 under procedure of ASA, this committee is 
developing a dictionary of terms and definitions pertain- 
ing to systems such as: automatic process control, feed- 
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Reference Actuating 
input signol 


Block diagram of feedback control system containing all 


back control and regulating and other related systems 
not requiring human intervention as part of the regu- 
lating procedure. In this work, a close relationship is 
being maintained with Sectional Committee Y10 which 
has been assigned the responsibility for letter symbols 
and graphical representations as used in automatic con- 
trol systems. As a basis for its work, C85 has accepted 
the accompanying block diagram, developed originally 
by Y10. 

ASA Sectional Committee C85 is chairmanned by M. A. 
Princi, Instrument Department, General Electric Co.. 
Lynn, Mass. G. W. Heumann, Engineering Planning & 
Development, General Electric Co., Schenectady, is secre- 
tary. 

As an initial step in organizing its work, Committee 
C85 has set up several subcommittees, each being as- 
signed a certain work area which will be covered in the 
initial document which C85 plans to publish. The sub- 
committees and their work areas are as follows: 


Subcommittee No. 1, “Types and Components.”’ Chair- 
man H. A. Miller, Raytheon Manufacturing Co., Wal- 
tham. Mass. The committee is working on definitions to 
describe the basic types of automatic control systems 
and the various basic component parts of such systems. 

Subcommittee No. 2, “Signals.” Chairman D. H. Smith. 
Bell Telephone Laboratories, New York. This committee 
is defining the signals and variables present in a gen- 
eralized feedback contro] system. 

Subcommittee No. 3, ‘“‘Modes and Parameters.’”’ Chair- 
man W. I. Caldwell, Taylor Instrument Companies, 
Rochester, N. Y. This committee is working on types of 
automatic control action, and the fixed or adjustable 
system parameters which determine or adjust automati 
contro! action. 

Subcommittee No. 4, “Behaviour and Presentation.” 
Chairman Dr. H. L. Mason, National Bureau of Stand- 
ards, Washington, D. C. This committee defines terms 
describing in detail the phenomena occurring within an 
automatic control system, and the useful output of such 
a system. 


idea! volue 
‘ 


Ye =System error 
¥g = System deviotion 


Controlled 
variable 


Disturbonce u 


anipulated 


indirectly 
vorioble 


controiied 
variable 


basic elements. 


\ Coordinating Committee under the chairmanship ot 
O. W. Livingston, General Electric, Waynesboro, Va.. 
has been established to resolve questions of concept. 


procedure and style as they affect all subcommittees. It 
will also serve as an editorial committee to draft the tenta- 
tive standard which will contain the definitions developed 
by the above listed subcommittees. 

\ number of meetings of the main committee and of 
the subcommittees have been held. and some 200 terms 
have been defined tentatively. These definitions will be 
distributed for comment in the near future. 

The initial phase of the work of Sectional Committee 
C85 will probably be consummated during the current 
vear. It is expected that the committee will then proceed 
to go more deeply into the fields of specific control 
systems. 

Since the performance of feedback control systems is 
directly affected by the performance of its components, 
it is important that the methods for defining, describing. 
specifying, and testing feedback control system compo- 
nents also receive proper attention. A step in this direc- 
tion is being taken by the Definitions, Symbolisms, and 
Specifications Subcommittee of the Feedback Control 
Systems Committee of the AIEE. This work on control 
components is being done in conjunction with other 
AIEE committees and representatives of such other tech- 
nical societies as the ASME. IRE, ISA, AIA, SAE, and 
ASA. 

The Components Subcommittee has 
sought to build on the definitions, letter symbols, and 
block diagrams ideas of Y10.13 195- by extending per- 
tinent concepts into the specifications of various feedback 
control system components. For preliminary purposes, 
these components have been divided into such generic 
categories as signal elements, amplifiers, and power ele- 


Specifications 


ments. Although some components may be used for more 
than one of these categories, there appears to be no ob- 
jections to these general classifications. 
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Proposed Letter Symbols for Feedback Control Systems 


Term 


Alphabetical list by letter symbol. 


Definition (condensed) 


Reference Input Elements The portion of the Feedback Control System which establishes the relationship 


Primary Feedback 


Controlled Variable 


Actuating Signal 


Control! Elements 


Controlled System 


idealized System 
Feedback Elements 
Ideal Value 


Manipulated Variable 


Indirectly Controlled 
Variable 

Reference Input 
Disturbance 
Command 

System Deviation 
System Error 


indirectly Controlied 
System 


between the reference input and the command. 

A signal which is a function of the controlled variable and which is compared with 
the reference input to obtain the actuating signal. (This designation is intended to 
avoid ambiguity in multiloop systems.) 


That quantity or condition of the controlled system which is directly measured and 
controlled. 


The reference input minus the primary feedback. 


The portion of the feedback control system which is required to vary the manipu- 
lated variable in response to the actuating signal. 


The body, process, or machine, a particular condition of which is to be controlled. 
g: represents the functional relation between the controlled variable and the 
manipulated variable. 


One whose performance is agreed upon to define the relationship between the ideal 
value and the command. 


The portion of the feedback control system which establishes the relationship be- 
tween the primary feedback and the controlled variable. 


The value of the ultimately controlled variable that would result from an idealized 
system operating from the same command as the actual system under consideration. 


That quantity or condition which the control elements apply to the controlled 
system. 


The functional relation between the disturbance and the controlled variable in the 
absence of feedback. 


That quantity or condition which is dependent upon the controlled variable, is con- 
trolled by operation on the controlled variable, and is not directly measured. 


A signal established as a standard of comparison for a feedback control system by 
virtue of its relation to the command. 


A signal (other than the command or the reference input) which tends to affect the 
value of the controlled variable. 


The input which is established or varied by some inteational means external to 
and independent of the feedback control system under consideration. 


The value of the ultimately controlled variable minus the ideal value. The system 
deviation is the negative of the system error. 


The ideal value minus the value of the ultimately controlled variable. 


The body, process, or machine which determines the relationship between the 
indirectly controlled variable and the controlled variable. 


*Svmiwls at the leit of the vertical rule represent signals. Symbols at the right represent functional relationships of corresponding elements or systems. 


The above definitions are for informative purposes and 


are not to be considered a part of proposed American Standard Letter Symbols for Feedback 


Contro] Systems, Y10.13-195-. 


For each components, the Components Specifications 
Subcommittee intends to add to and consolidate existing 
specifications to indicate the dynamic and other charac- 
teristics which the system designer needs. If there are no 
existing specifications on a given component, the sub- 
committee will work with the appropriate technical com- 
mittee to prepare these specifications. Where feasible. 
the methods for testing a component will be indicated 
so that the desired characteristics are properly obtained. 
Lastly the subcommittee will endeavor to educate both 
the system and the component designer as to the infor- 
mation required for component specifications and sys- 
tem design. 
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Currently the Components Specifications Subcommittee 
is subdivided into small groups which are working on 
specific components as follows: 


Synchros—L. F. Kazda, Department of Electrical En- 
gineering, University of Michigan, Ann Arbor, Mich.; 
M. Goldberg, BuOrd Code RES4D, Navy Department, 
Washington 25, D. C. 

Gyros—P. Spink, Air Arm Div., Westinghouse Electric 
Corp., Baltimore 27, Md.: Robt. Keeler, Aero Div., Min- 
neapolis-Honeywell Regulator Co., Minneapolis, Minn. 

Two-Phase Servo Motors—T. A. Westover, Servo Cor- 


poration of America, 2020 Jericho Turnpike, New Hyde 


(Continued on page 290) 


151 





DESIGN TRENDS 


Measuring Starting Torque During Environmental Tests 


THOMAS F, KONZAI 

firborne Computer Laboratories 

INTERNATIONAL Business MACHINES 
(LORPORATION 


Vestal, N. Y. 


\{T NORMAL ROOM TEMPERATURES meas- 
urements of starting torque to over- 
come bearing friction on rotary servo 
components are not difficult to obtain, 
but they do become a problem when 
they must be made under specified en- 
vironmental conditions such as at 71 C 
or —55 C. Opening test chamber doors 
to admit conventional torque testing 
equipment is not practical as this of 
course will change the chamber tem- 
perature and in the case of low tem- 
peratures leads to the formation of frost 
on the equipment. A means of controll- 


ing and measuring such torque from 


Fig. 1 
externally 


outside the chamber was developed to 
deal with this problem. 

If the rotor shaft of a synchro, re- 
solver, potentiometer or a mechanical 
servo component is deliberately un- 
balanced, the rotor will tend not to ro- 
tate if the component body is smoothly 
rotated. This consideration led to the 
solution of the torque measuring prob- 
lem in terms of a means of rotating the 
component while in the test chamber, 
plus means for externally applying and 
measuring the unbalance required to 
overcome bearing friction in the com- 
ponent. The basic arrangement of the 
equipment is shown in Fig. 1. 

A special drum must be designed and 
fabricated for any particular item to be 
tested, together with the indicator nee- 


Indicator 
needle 


Small components in environmental test chamber with 
controlled torque measurement. 


dles to be attached to the component 
shafts and required details for clamping 
the component to the drum. This is 
shown for a resolver, Fig. 2. 

As applied to a resolver, Fig. 3 in- 
dicates the mode of operation of the 
test fixture. A small hole in the test 
chamber wall permits the passage of a 
light cord which is wound several times 
around the drum and then around the 
small drum and crank mounted exter- 
nally on the test chamber (Fig. 1). The 
drum carrying the test component is 
free to rotate on the trunnion bearings. 
The weight attached to the indicator 
needle is most conveniently some com- 
mon item as a bolt or other hardware. 
This is selected so as to give a good 
reading on the indicator scale behind 
the needle, that is less than 90 deg but 
a sufficient angle to be read accurately. 
If many of the same components are to 
be tested, or components having similat 
ranges of starting or break-away torque. 


~- Resolver 


Nw 


Mounting of electrical resolver. 
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the scale may be calibrated directly in 
torque units instead of in degrees, for 
use with a particular fixed weight. If 
the scale is calibrated in degrees, 


Starting torque Tg, WL sin 6 


in which W weight 

- distance from 
needle center 
to the point 
of application 
of the weight 


@ = angular indi- 
cation for 
equilibrium 


This relationship is depicted in Fig. 


Certain precautions are important in 
the use of this method. The driving 
cords should be kept taut and the 
motion applied to the drum carrying the 
component being tested should be 
smooth and uninterrupted. Readings of 
break-away torque should be made in 
both directions of rotation, and four or 
five tests made to obtain an average. 

Temperature conditions appear to 
have little effect on the starting torque 
of differentials tested, whereas at —54 
C synchros exhibited torques one and 
one half to twice that measured at room 
temperature, and an increase of 2 to 5 
per cent when measured at high tem- 
perature, 71 C. O00 


Small hole in 
test chamber wall 


Indicator 
dial 


Control 
line 


Resolver 
and drum 


bearing / / 
/ 


Roller 


bearing stud Bearing 


spacer 


W 
Zero position 
Fig. 4 
tion. 


Control 
guide arm 


Upper guide 
block 


Lateral 
adjustment 


bar Guide 


Post Lower 


a guide 
block 


Se 


' <r Slide 

a e bor 
Fig. 3—Detailed arrange- 
ment of torque testing 
equipment. 


Ww 


16 deg angular displacement 


Relation of measured quantities for torque determina- 


Transformer and Reactors Combined in Welding Rectifier 


MICHEL MAMON 

Chief Development Engineer 
Solid State Group 

CoNnTROL INSTRUMENT Co. 
Brooklyn, N.Y. 


SELENIUM POWER RECTIFIERS with satu- 
rable reactor control have become quite 
widely used in recent years for d-c 
are welders. For stable and reliable 
regulation of welding equipment, satu- 
rable reactors offer the considerable 
advantage of lacking moving parts. The 
rectifier output permits the use of com- 
bined voltage and current feedback to 
give a wide range of characteristics. 
The welding current can be controlled 
by relatively small power in the control 
coils of the reactor, enabling a small 
rheostat to be used, which may be 
remote from the equipment. 

Figure 1 depicts the special power 
transformer core arrangement used in 
a Russian design in order to permit 
combined assembly with the saturable 
reactor windings required for rectifier 
control. Primary coils are first placed 
on the three-legged transformer core. 


Saturable reactor cores are then placed 
perpendicularly to the transformer core 
and secondary turns are wound around 
both the transformer and reactor cores, 
in order to reduce ohmic power losses. 
For lower cost, the windings are alu- 
minum. These are cold welded to copper 
leads. 

The complete schematic diagram of 
the selenium rectifier arc welder is 
shown in Fig. 2. A three-phase circuit 
is employed since it has the advantages 
of requiring a minimum number of 
rectifier cells for a given total load 
rating, uniform loading of phases and 
superior output wave-shape, particularly 
under light load. 

The welder has the following per- 
formance characteristics: 

Nominal d-c load current, /,,, amp 300 

Nominal arc voltage, V,, 25 

No load output voltage, V ,, 75 

Current regulation range, amp 40-320 

Duty cycle, per cent 65 

Efficiency, per cent 60 

In a three-phase bridge rectifier the 
effective a-c voltage across each rectifier 
stack is: 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 


3 Viex 1.05 = 75x 1.05 = 56 v 
Vive . - » » i, 


The number of rectifier sections in 
ee — V V 


series = rect i 
where V; is the permissible rms _in- 
verse voltage per rectifier section, as- 
sumed at 30 volts, so that the number 
of sections in series is two. 

The number of rectifier sections re- 
quired in parallel is determined by: 


Transformer cor 


im 
i) 
i 


Reactors 


Fig. 1—Arrangement of power trans. 
formers and reactor cores for are 
welder, and windings: (1) transformer 
primary, (2) secondary and (3) control. 
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] = 300 95 
Kxf, 2x6 





nm 


in which K is an uprating factor due 
to forced ventilation of 2 meters per 
sec., and /, is the rated current of each 
rectifier section. Based on experience, 
the number of rectifier sections in 
parallel may be reduced by about 15 
per cent since the voltage across recti- 
fier elements is only 
of calculated values. Under these con- 
ditions the losses due to leakage cur- 
rent are negligible. 

Experience indicates that it is pos- 
sible to use effective 
and voltage in the 
selenium 


30 to 35 per cent 


values of current 

design of the 
rectifier despite the highly 
distorted wave forms. If Vr is the sec- 
ondary phase voltage, rms, and Ve is 
the voltage between the center point of 


the transformer secondary and each 
stack of the bridge rectifier, then 
05 \ 05 
Va ' x 1.05 ond Ve = -= : 
xo 3x2 


The maximum voltage Vse across one 
of the saturable reactor coils is: 


Transformer 
primories 





Fig. 2—Circuit of are welder using se- 
lenium rectifiers and saturable reactor 
control. 


\ SR= VW \ TT — \ *R 
The cross-sectional area 
rable reactor core, S 


of the satu- 


Vsrx 108 
14d xfxB,x N, 
in which \. is the transformer second- 
ary turns and the core flux density Bn 
may be 12,000 gauss for transformer 
steel. 

The quiescent output current, I,,,,,,. is 
in the order of 10 to 15 per cent a the 
nominal output current, I,,. The required 
control winding ampere-turns, ATe, per 


coil can be determined closely from: 


Man-Machine System Pictogram 


AS PART OF THE long-range instrumen- 
tation program of the Office of Naval 
Research, a man-machine system picto- 
gram has been developed by its Engi- 
neering Psychology Branch. Within 
this program, this pictogram has been 
used successfully in planning and de- 
signing a specific system. It is felt that 
the same pictogram can be of help in 
many other types of man-machine sys- 
tems. 

The pictogram (as shown here) dif- 
fers from other system paradigms in 
several respects. Instead of using it to 
depict just functional relationships be- 
tween system components, the diagram 
can be actually used as a status board. 
It can be used to show the information 
flow through the system, as well as the 
current state of component 
ment. On it, 
tered 


develop- 
information can be en- 
status of the 
capabilities of 
areas requiring 
and development, 


such as present 
program and 


the system. 


present 
research 
companies and per- 


sonnel engaged in 


engineering and 
various research and development ac- 
tivities, and budget information. 

On the diagram, the column on the 
right can be filled with a list of the 
informational requirements for the sys- 
tem. Those needed by the man should 
be emphasized. Next to each listed re- 
quirement we can indicate status, us- 
ing appropriate symbols to _ tell 
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whether the requirement has been met 
adequately. In the center of the dia- 
gram is an area for internal environ- 
mental requirements. These can _ be 
treated in a similar manner. 

Once the informational requirements 
have been determined, a decision must 
made how this information can be dis- 
played to the man in a form most suit- 
able for his use. Principles of good dis- 


DISPLAY 
AMPLIFIERS 






SENSORS 


INTERNAL 


ENVIRONMENT 





ENVIRONMENTA 
REQUIREMENT 








TOOL 






AANA LAA] ve 225 
CNW 


100 
ie , omp 


Fig. 3—Total characteristics of rectifier, 
showing relations between load current 


I,, load voltage J 
Ie. 


:, and control current 


aie, Slieas = Seach 


0.82 
The total characteristics of the recti- 
fier in terms of output current and 
voltage, Fig. 3, were taken from tests 
made on a unit designed according to 
the outlined method. OO 
Translated from an article by D. G. Bikhovsky and 


M. I. Kaplan, in Vestnik Electro-Promishlennosti, 
No. 10, 1956. 


play design are brought to bear at this 
point in the development. 

Working back from displays there is 

column on the left reserved for data 
about information 
comes from the machine itself, and 
from the external environment, and i 
fed into the display. The area of sensor 
development belongs clearly to the en- 
gineers who work jointly with the 


sensors. Sensor 


OVERALL 
REQUIREMENTS 


DISPLAYS 







Pictogram developed at ONR for use in a long-range instrumentation pro- 
gram has potential use in other types of man-machine systems. 
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human engineer to determine the tech- 
nical requirements for each display. 
The sensor column may be filled in to 
show developmental status. It should 
show correlation with the informa- 
tional column since the development of 
a new sensor is directly related to the 
need for presenting information to 
the man. 

Technica] requirements for sensors 
should be turned over to the system 
engineer for integration into comput- 
ers, display amplifiers, and so on. 

The picture on the control side is 
similar. Information required by the 
machine from the man is obtained in 


the form of control movements. Feed- 
back to the man about his own control- 
ling is accomplished through direct 
“feel” as well as by “quickened” sig- 
nals fed into the display. 

The pictogram can be generalized to 
any man-machine system through ap- 
propriate addition or elimination of 
components for the particular system 
being developed. Attempting to apply 
it to a variety of systems might turn 
out to be a useful exercise in man-ma- 
chine systems analysis. 

The usefulness of the diagram in 
programming is probably its most im- 
portant characteristic. If a large, wall- 


sized chart is used, the component 
blocks could be filled in with extensive 
quantities data, perhaps pictures, or 
even block diagrams. The chart would 
show clearly how new components 
either fill in the gaps or replace older 
equipment. The check-off list for in- 
formational requirements would show 
exactly how these are being met by the 
integration of new components into 
the system. Gaps would show where 
research and development are necded. 

00c 
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{cknowledgment: Naval Human Engineer- 
ing Bulletin, Engineering Psychology 
Branch, Office of Naval Research. 


Resistance Soldering Speeds Production 


E. HARFST, Development Engineer 
IpEAL INDusTRIES, INC., Sycamore, Ill. 


PENCIL-TYPE RESISTANCE SOLDERING 


TOOLS are often used on small work be- 
cause they are light, easy to manipu- 
late, do not obscure the work, and pro- 
vide adequate heat. Single or dual 
electrodes of either carbon or metal 
are used. Each type electrode is best 
suited for a particular type of work. 
Standard “¢-in. double-carbon elec- 
trodes can apply the greatest amount 
of heat to work in the shortest time, 
and actually use less power than the 
double metallic electrodes. An applica- 
tion is shown in Fig. 1. When elec- 
trodes are kept clean the heating time 
for either type is so short that handl- 


ing convenience is more important to 
total job time. The double carbon may 
require only 0.5 sec to bring a small 
terminal pin up to 


soldering heat, 
but in many small gang connectors it is 
better to use the double metallic elec- 
trodes which heat a little slower but 
are easier to use in cramped quarters. 
A typical example of the latter is 


shown in Fig. 2. 


Fig. 1] 
prevents damage to basic switch. 
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Internal wiring of a limit switch is accomplished with 
a dual carbon electrode resistance soldering tool. Quick heat 


Single electrodes of either carbon or 
metal are often used where the work 
can be mounted in grounded jigs for 
convenience. Jigging small parts can 
save much time in handling and will 
hold the work firmly so that electrodes 
can be pressed into good electrical 
contact. However, jigs which provide 
the necessary electrical ground con- 
nection will also drain off much of the 
soldering heat. Where this becomes a 
problem, reducing production, the 
double electrode can give partial relief 
by confining the heating operation to 
the area between electrodes. (Single 
electrodes usually heat less quickly 
since the current follows a longer. less 
concentrated path between the elec- 
trode and grounding clamp.) 

Though it is relatively easy to show 
marked improvements in both produc- 
tion rates and quality of wire con- 
nections by using resistance type sold- 
ering. checks on these operations often 
reveal missed opportunities for greater 
improvement. The most common errors 
are in the selection of electrodes and 
heat level for a given job. and in for- 


Fig. 2 


getting to clean the electrodes when 
flux and oxide deposits accumulate. 
Each of these factors affects heating 
time and, in some cases, the quality of 
the joint. 

Always use the highest heat level 
that the operator can control. The 
quicker the heat, the less is lost to 
circuit wiring and the air, and the less 
damage to insulation and circuit com- 
ponents. 

Resistance soldering depends on 
good electrical contact for quick heat- 
ing. While most of the soldering heat 
is generated within the terminal or pin 
itself, it is still necessary to shift the 
back and forth to break 
through high-resistance oxides or other 


electrode 


film on the surface. This has consider- 
able effect on heat time. 
emery 


\ strip of 
paper or a small wire brush 
mounted conveniently where the elec- 
trodes can be wiped across it fre- 
quently can save a great deal in the 
course of a day’s production. 
Electrodes are often shaped to reach 
obscure spots in an assembly. Wire 
electrodes can be bent into shape. and 


Tinning hollow connector pins in a mounting jig. Re- 
sistance soldering electrodes are formed to reach least accessible 


pin in connector. Leads (left) are attached as second operation. 
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carbons can be thinned 


obstructions. 


to pass be- 
Electrode “shap- 
ing” can cut heating time and give 
better distribution of heat in terminals. 
pins, etc. This is accomplished by mak- 
ing the gap between electrodes span 
the entire area to be heated. 
Terminal posts of the wrap-around 
type requiring heat distribution from 
top to bottom, for example, can usually 
be heated most quickly by gapping the 
electrodes to span the entire soldered 
area. This an even heat 
throughout the post as well as speed- 
ing the heat. Pre-tinned pins of the 
hollow type usually be heated 
quickest by a straight diametrical con- 
tact. Where the it 


tween 


produces 


can 


wire is exposed, 


should be included in the electrical cir- 
cuit so that it will reach soldering tem- 
perature at the same time as the ter- 
minal. Do include stranded 
directly in the circuit unless it is pre- 
tinned. 

In high-speed manual soldering op- 
erations, the solder should be brought 
into contact with the connection at the 
beginning of the heat cycle. While 
this does syphon off some of the heat, 


not wire 


it also acts as a gage of temperature 
and prevents overheating. With the 
solder in place, it will fuse as soon as 
the proper temperature reached 
often a more reliable indication 
proper cycle time than a timer. 
Resistance soldering can best uti- 
lize small-diameter flux-core solder, 
the smallest diameter wire compatible 


Is 


of 


with the job. Large-diameter solder 
wire takes away enough heat to slow 
joint heating materially. Rosin fluxes 
are easiest on the electrodes, causing 
the least corrosion. Any flux, however, 
is slightly corrosive and should be re- 
moved after soldering where possible. 

Each of the points mentioned here 
is based on experience and is generally 
true. However, soldering techniques 
and procedures can be evaluated 
only through use, and experimentation 
costs little but pays handsomely. Too 
often procedures are adopted without 
actually trying other approaches, es- 
pecially if they produce superior re- 
sults to previous efforts. This has often 
been the result when firms try resist- 
ance soldering for the first time and 
get outstanding results. 


“Flexible Standard” A-C Aircraft Motors 


JOHN P. BARRETT, Senior 
Engineer 

Jack & Herntz, Inc. 
Cleveland, Ohio 


{ pplication 


AFTER MORE 
tinuous 


THAN FIVE YEARS of con- 
effort, the of 
Automotive Engineers, industry and the 
Military completed writing the basic 
standards for aircraft motors 
in 1954. To date, however, only a very 
limited number of 
in size and type 


joint Society 


electric 
standard motors 
have been made avail- 


duty 
ated 


7300rpm 


22182 
5.50/8.49 ; 


22184 
6.00/9.26 


22186 
6.00/12 4 : 


22187 22188 
| | 6.25/12.9 6.75/140 / 
Hh = 

22189 22190 
6.75/19.7 7.50/21.9 


2° 
cc 


7.50/21.9 


22192 
8.00/23.0 


22193 
800/233 


22194 
8.75/28.0 


22195 
8.75/255 


assigned model numbers 


® Jock & Heintz 
** Denotes mox. length/max 
Ratings, sizes and weights ore 
Motors to be tested t 


Jack 


- 
/ 22169 


) establish extreme altitude 


able. Consequently, a great majority 
of aircraft electrical designers continue 
to work without the benefit of actual 
“standard envelope sizes” for the motors 
needed to drive their equipment. 
Lacking such space factors on which 
to base their designs, designers usually 
proceed with their projects and then 
search for a motor to fit. At best, a 
motor “close to the requirements” can 
be found in motor manufacturers’ lit- 
erature. Even such a motor usually re- 


& Heintz Standard A-c Aircraft Motors 


Continuous duty 
Totally enclosed 
(air over) 


Intermittent duty 
Totally enclosed 


22163 \ 
6 50/100 \ 
2165 
7.50/11.6 


22115 
5.00/7.72 


22167 226 


8.00/16.6 


22168 
8.75/18: 


.\ 
\:\ 


\,\22u9 
\ \575/0 91 


\ 
\ 
q 


22170 
8.00/23 


22117 
5.75/88 


22118 
7.00/20.4 6.25/9.65 
22120 

6.25/13.0 


2212) 
i\ 6.50/19.0 


i\ 
\ 


| 22123 
\r00/20.4 


22122 
7.00/20.4 


22124 
8.00/23.3 


1!|,000rpm 7300rpm 11,000rpm 7300rpm : 
—— — — — — — 


5.75/8.88 


quires modifications for force fitting or 
a compromise in equipment design to 
achieve compatibility with the motor. 
Compromise in or equipment 
makes the design marginal. To over- 
come this undesirable condition, air- 
craft designers specify special motors 
fitted to their specific needs. This ap- 
proach is proving costly in several 
ways: 


motor 


(1) Excessive delays between motor 
specification, qualification, production 


Intermittent duty 
Totally enclosed 
with brake 
nieces 
1,000rpm | 
=! 


7300rpm 


| 
+4 
| 


i 


22141 
6.82/10.52 


22142 
7.57/11.67 
IV 
22143 
757/67 


22144 | 
8.07/12.45 
— 


22146 Vv 

8.35/17.29 3 
22148 } 
9. 50/277 


22145 
7.85/16.3 





22147 
9.00/26.2 


22149 
950/27.7 


22150 
10 50/30.6 


+ 











eine 





weight,lb (SAE standards) 


based on full load at 
ond 


35,000 ft and curve ITI 
temperature limits 


of MS 33543 
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4 Ways Better... 


forges 


SILICONE RUBBER 
Tubing and Sleeving 


GREATLY 
ENLARGED 
end of Varglas Sili- 
cone Rubber Tubing 
shows design that 
permits knotting, 
bending and twist- 
ing to meet extremes 
of temperature while 
retaining its dielec- 
tric strength, 


WON’T CRACK, PEEL 
OR CRAZE 


GREATER FLEXIBILITY 


HIGH DIELECTRIC RETENTION 


ee 
a, 


REPLACEMENT COSTS 


tt 
Sper .. 
LONG LIFE CUTS . ~; t) % 


THERMAL PROPERTIES: 

Heat aging: 1000 hrs. at 250°C 
without appreciable change in 
physical or dielectric properties. 


FLAMMABILITY: 


Self-extinguishing, when tested 
in accordance with ASTM and 
NEMA procedures. (NEMA Ac- 
ceptance Test). 


Se 
~~ Y 


ABRASION RESISTANCE: 


Durable and extra tough. With- 
stands unusual rough handling 
at all times. 


CHEMICAL INERTNESS: 


Has good resistance to all oils, 
alcohols, dilute acids and al- 
kalis. Fine water resistant 
qualities. 


Twist, bend, wrap or knot it and this tubing remains pliable 
and efficient, even under the most severe operating con- 
ditions. Send for free samples today. 


SALES CO., INC. 


| Luulation 
SPECIALISTS 
Rome, N. Y. 


FLEXIBILITY: 


Unaffected throughout life of 
tubing. Stays flexible from 
minus 90° F. to plus 600° F. 


FUNGUS RESISTANCE: 


Inert. No fungus growth was 
visible at 40 x magnification 
after 28 days incubation under 
“ideal” surroundings. 


VARFLEX SALES CO., INC. 
309 N. Jay St., Rome, N. Y. 


Please send me sample with Bulletin and Prices 


Name 
Title on 


Company 


Street 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 








DESIGN TRENDS 


and delivery. On an average, this cycle 
for a special motor takes 10 to 14 
months. 

(2) Premium costs. 

(3) Thousands of special motors are 
clogging procurement channels and cre- 
ating staggering military logistics prob- 
lems. 

(4) Field service and maintenance 
difficulties originating from the wide 
variety of designs, parts and service 
procedures. 

There are also other detrimental ef- 
fects to the “special motor approach.” 
Valuable creative time of aircraft and 
accessory consumed in 
motor developments. Readiness of air- 
craft has been delayed. Motor manufac- 
turers find difficulty in 
production lines. 


designers is 


stabilizing 


The company-financed motor develop- 
ment program launched by Jack & 
Heintz in 1954 has been aimed at trans- 
forming existing paper standards into 
actual hardware standards as quickly 
as possible. Nucleus of the development 
calls for more than 40 motors types. 
ranging from % to 25 hp in SAE 
Frames IV, V and VI. Four closures 
will be available: continuous duty, 
open ventilated; continuous duty, to- 
tally enclosed (fan cooled) ; and inter- 
mittent duty totally 
brake). 

Laminations are being designed for 
8000 and 12,000 rpm_ synchronous 
speeds, with provision for extension to 
other speeds. In most respects, the 
motors follow SAE Standards closely, 
but significant reductions are being re- 
alized in size and weight. 


enclosed (with 


As of this reporting, the basic de- 
signs embracing the horsepower range 
are complete. Fabrication of final units 
and qualification tests to MIL-M-7969A 
are in progress. Production of certain 
motors is expected to begin in August. 

While based on the new SAE stan- 
dards the motors will be “flexible” in 
design and application, that is, easily 
adapted to conditions not yet covered by 
standards. This is very important, it is 
felt, because it will aid greatly toward 
establishing and perpetuating a “stand- 
ard” approach to motor specifications 
among aircraft designers—particularly 
those already faced with drive require- 
ments exceeding written standards. This 
flexibility may be divided into three 
categories: electrical performance, 
physical and mechanical configurations, 
and interchangeability. 

Electrical Performance: Flexibility is 
important here when it is realized that 
present SAE Standards, while covering 
many of today’s aircraft, do not specif- 
ically provide for a wide range of am- 
bient and altitude conditions now being 
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‘Brute Force’ Design for New Face Grinders 


GRAND TITAN OF A NEW “Hall of Titans” line of surface grinders recently announced 
by the Mattison Machine Works of Rockford, Ill. is the 900 SS face grinder with a 
150-hp motor on the spindle driving a 48-in. diam segmented grinding wheel. Machine 
is capable of withstanding up to 100 per cent overloads for periods in taking roughing 
cuts up to 4 in, depth on high spots of castings. A magnetic chuck positions work 


piece on 36 by 96 in. table. 


eo, | | aS 


encountered. Actually, for full rating 
the SAE Standards specify 35,000 ft, 

10 C limits. 

To encourage aircraft designers, 
working outside these limits, to use 
standard motors, Jack & Heintz has 
taken the following steps in carrying 
out its development program: 

1. Is conducting an extensive pro- 
gram of testing to measure precisely 
the extreme limits in which standard 
motors can be operated. These tests 
have already revealed many 
applications of standard 
yond the 35,000 ft, 

2. Is engaged in 


practical 
motors be- 
10 C limits. 

concentrated re- 
search to push back such limiting de- 


Jack & Heintz 3-phase aircraft a-c motor, 
Model 22146-000, rated 3 hp at 7300 rpm, 
intermittent duty. 


O00 


sign parameters as bearings and insul- 
ation. It is expected that gains along 
these lines will be available for incor- 
poration into the standard motors. 

Physical and Mechanical Configura- 
tions: For inevitable special installation 
requirements, design modifications are 
anticipated. Variations can be made 
readily to shafts, terminals, connectors 
and mountings. The motors are also 
designed to accommodate a wide range 
of gear boxes. 

Interchangeability: Within each frame 
size, end bells, mounting flanges, 
bearings, bearing supports, fans and 
terminals are readily interchangeable. 
This feature is of prime importance for 


Sectional view of Jack & Heintz aircraft 
a-c motor showing cooling air flow. 
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a GUARDIAN 
CONTROLS 


SERIES 1200 SERIES 2200-U 


Os oe 


SOLENOIDS 


GUARDIAN 


RATCHET and INTERLOCK 


RELOIDS™ 


© 


SERIES 1200/1200 


24 
* APPROVED 
RELOID—A switching device actuated AIRCRAFT SOLENOID CONTACTORS 
by means of a plunger, combining 


functions of a relay and a solenoid. 
200 AMPERE 


SWITCHES 


ROLLER 


APPROVED 


AIRCRAFT RELAYS HERMETICALLY SEALED RELAYS 


AN 3303 SERIES 2005 


Crile - today for free Guardian Literature 
GUARDIAN @ELECTRIC 


1627-H W. WALNUT STREET CHICAGO 12, ILLINOIS 


A COMPLETE LINE OF CONTROLS SERVING AMERICAN INDUSTRY 
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procurement and maintenance reasons. 

Motor data prepared 
will include assembly 
drawings, and complete rating curves 


folios being 


outlines and 


defining a motor’s capability over a 
wide range of altitudes and ambients. 
Ratings and dimensions are given in 
the accompanying table of “nucleus” 
motors. The lengths and weights are 
SAE Standards and not those of the 
J&H motors, which in most cases, will 
be substantially lighter 
than standard. 

Much time will be saved in obtain- 


smaller and 


ing reliable performance data and in 
procuring the motor itself. When a 
special motor is specified, it takes three 
to six months to build a prototype and 
curves. On the 
standard motors such data will be ob- 
tainable within two weeks. 


obtain performance 


With actual test data on his motor, 
the designer can proceed with his de- 


sign based on precise values of starting 


torque, running torque, etc. and the 
motors can be ordered. Motors for in- 
stallation will be delivered in three to 
six months. Ordinarily, when a “spe- 
cial” motor is specified, the same cycle 
requires 10 to 14 months. If as the 
project evolves, the designer finds the 
aircraft’s flight requirements are up- 
rated and the specified will 
not do the job, use of a standard motor 
is not precluded. Rather than call for 
“special” features to his original motor 
choice, the designer can move down the 
Standard Motor Table and make a sec- 
ond selection. 


motor 


Motor standardization represents an 
ideal goal which will be attained only 
with extended effort, but is achievable. 
It is our belief that only because the 
building blocks on which a standard- 


ization program could be built were not 
previously available did standardization 
fail to take its place in motor applica- 
tions as it has, for example, in in- 
verters. 
The new Jack & Heintz line of 
motors anticipates the need on an in- 
terim basis for a great many special 
motors. Such standard motors are not 
considered a cure-all; there will always 
be some specials required in unusual 
applications. The Jack & Heintz motor 
line will be the first extensive and com- 
pletely integrated family of standard 
motors offered to the aircraft industry. 
It is expected to produce several sig- 
nificant changes to the aircraft motor 
picture: Reduce motor 
time by 50 per cent or more; eliminate 
hundreds of “special” motors which are 


procurement 


creating serious logistics problems, and 
substantially simplify field service and 


; int 
maintenance. JOO 


Wrist Watch Project Yields Subminiature Motor 


IN THE COURSE OF THE RESEARCH which 
led to the development of the first 
practical electric wrist watch*, pos- 
sibly the world’s smallest electric mo- 
tor was evolved by the Hamilton Watch 
Co. of Lancaster, Pa. This is a_per- 
manent magnet d-c type, shown in Fig. 
1. Although the motor was developed 
in connection with the wrist watch 
program, it is not used in the watch: 
a more suitable reaction or impulse 
mechanism was found to offer advan- 
tages for the particular requirements 
of the watch drive without the use of 
a mainspring. The p-m. motor was de- 
Donald Bly and William 


veloped by 


Nagle. 


ELECTRICAL 


Fig. 1—Subminiature per- 
manent magnet d-c motor. 


Fig. 2—Complete motor 


characteristics with 1.5 
volts applied. 
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Mercury-to-Mercury contact of Adlake Relays gives 
ideal snap-action with no pitting, sticking or burning. 
Hermetically sealed at the factory so dust, dirt, mois- 
ture cannot affect them. 

yOu need Time delay characteristics are fixed and tamper- 


proof. 


Adlake Relays are quiet, chatterless and require no 


maintenance whatever. 
= = If you have a control problem, our engineers will be happy to 
help you solve it. There’s no obligation. Write The Adams 
& Westlake Company, 1168 N. Michigan, Elkhart, Indiana. 


the Adams & Westlake Company 


New yorK ELKHART, INDIANA CHICAGO 


original and largest manufacturers of plunger-type relays 


« 
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Fig. 3 


As a subminiature tachometer gen- 
erator or as a motor drive for models, 
toys and other small mechanisms, the 
motor is unique in its possibilities. 
Measuring ‘46 in. in diameter and 1% 
in. in length disregarding the shaft 
extension, the motor exhibits character- 
Fig. 2. These 


curves, based on tests on the latest 


istics as depicted in 


version of the motor, are extremely 
conservative in view of the fact that 
they represent measurements made 
with a fixed 1.5 volts applied to the 
motor, and it was found that 3 volts 


applied for 8 hr continuously produced 


Sh 


Balance 


me 


Motor test apparatus. 


no temperature rise noticeable by 
touch. Figure 3 shows the test arrange- 
ment, in which a miniature Prony 
brake and a balance scale were used. 

Extensive experimentation with the 
basic form of the motor and with aut 
the details, especially materials, was 
performed by Hamilton’s Research Di- 
vision in connection with this motor. 
Even so, the creators of the motor 
believe that considerable improvement 
and even size reduction are entirely 
possible. The present model of the 
motor will run continuously for 3.0 
hr on a single 80 ma-hr capacity min- 


Commutotor 
| 
o 
Armature 


Shoft 


Rotor 


ossemb 
ossembDly 


Taper pin 





Brush 


Pole piece 


, 


assembly 


Magnet 


+—Exploded 
of motor. 


iature mercury cell. 

From the start of the motor project, 
the designers adhered to the require- 
ments that the motor should be prac- 
tical for production and low in cost 
An exploded view of the motor, Fig. 
4, reveals the internal structure. The 
magnet material is sintered Alnico II. 
The pole pieces, which are hydrogen 
reduced iron powder compacts, are 
cast in epoxy resin rings. The brushes 
made of a silver-copper alloy. The com- 
mutator consists of pure silver seg- 
ments embedded in an epoxy resin 
base. oe O 


Pump for Ferric Chloride Uses Titanium Shaft 


THE CORROSIVE NATURE of ferric chlor- 
ide solutions used in* etching printed 
circuits on copper-clad laminates cre- 
ated a problem in selection of mate- 
pump intended for 
circulating such solutions. The Jabsco 
Pump Company, Burbank, Calif., found 
it difheult to find a shaft material that 
would have a_ reasonable life and 
and would retain a positive shaft seal. 
Steel shafts plated with nickel, silver 
and rhodium were tried and _ failed. 
Special ferrous and non-ferrous alloys 
were tried, but these lasted only 45 
min before the pump started to leak. 
\ glass shaft proved too weak. 
When Mallory-Sharon commercially 


rials for a gear 


pure Grade III titanium was tested, 
the problem was solved. After 321 hr 
of operation, the titanium shaft pump 
was examined for damage that might 
lead to leakage, but none was found. 
With titanium’s outstanding resistance 
to chlorides, actual life expectancy 
for Jabsco’s titanium-shaft ferric chlo- 
ride pump can only be estimated as 
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Hand holds titanium shaft that made possible development of ferric chloride 
pump. Other shafts are made of special alloys which corroded severely 
during tests and caused pump failure after only 45 min. 


being exceptionally long. 

\ prototype of this pump proved 
so completely dependable at a local 
electronics plant that pumps with ti- 
tanium 
Jabsco 


shafts have now become a 
production item. Initial cost 
is comparable to pumps having shafts 
of special alloys, and considering work 


life, this initial cost is offset in 90 
min of successful pumping of so cor- 
rosive an acid salt. 

Mallory-Sharon, credits continuing 
improvements in processing and _ pro- 
duct quality for current rapid gains 
in titanium’s new 
pump. 


uses, such as this 
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HARPOON-ACTION FASTENER 
simplifies front mounting 


Thrust this Tinnerman Dart-Type SPEED Brand Fasteners that can help take 
C.ip* through the front of a panel. Spring- assembly costs out of your products. Call 
steel fingers compress, then expand to him today. Or write to... 


lock tight, never to loosen until you pull TINNERMAN PRODUCTS, INC. 
the clip out. DEPT.12 + BOX 6688 + CLEVELAND 1, OHIO 


This time-saving Sprep Cup feature can ea EN 

be combined with other Tinnerman fasten- | TINNERMAN 
ing principles and almost any spring-steel 

shape. Result—multi-purpose, cost-cutting 

fasteners that solve a variety of fastening 

problems. You eliminate screws, nuts, lock- 

washers, secondary fastening methods. You 

reduce parts handling and achieve a faster, 

smoother assembly-line flow. 


Your Tinnerman representative can 
show you these and many other SPEED Nut® 


FASTEST THING IN FASTENINGS® 
CANADA: Dominion Fasteners Ltd., Hamilton, Ontario. GREAT BRITAIN: Simmonds Aerocessories Ltd, Treforest, Wales. FRANCE: Simmonds S.A, 3 rue Salomon de Rothschild, Suresnes (Seine). GERMANY: Mecano-Bundy GmbH, Heidelberg. 
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New Components 
and Materials 


A staff compilation of the latest developments . . . screened for design-in 


use in electrically operated end products . 


specifications and available application data. 


. complete with all released 


FLEXIBLE COUPLING FEATURES “RUBBER TIRE” FOR MISALIGNMENT VERSATILITY 


Originally developed in West Germany, 
Para-flex flexible couplings, have the 
ability to handle angular misalignment, 
parallel misalignment and end-float— 
in any combination. The flexible mem- 
ber also cushions shock loads and 
diminishes torsional vibration, thus 
protecting both the driver and _ the 
driven machine. The coupling will take 
angular misalignment up to 4 deg: 
parallel misalignment up to 1/8 in.; 
and end-float up to 5/16 in.—contin- 
gent upon the size of the coupling 
and the duration of the conditions 
or it will take all of these simultan- 
eously. 

Heart of the coupling is a tire with 
synthetic tension members bonded to- 
gether in rubber. 

The flexible tire is clamped between 
two hubs which are mounted on the 
shafts to be coupled. Both hubs of 
the coupling are machined to take 
Taper-Lock bushings. These give the 
equivalent of a shrunk-on fit on the 
shaft and permit quick and easy ap- 


plication to shafts of different dia- 
meters without costly reboring. 

The tire has a transverse split molded 
into it, which permits easy installation 
and makes replacement possible with- 
out moving driver or driven machine. 
To make a change it is only necessary 
to loosen the cap screws enough to 
allow removal of the tire and to fit 
a new one in place. 


metal-to-metal 
contact in the coupling, no lubrication 


Since there is no 
is required—all cap screws are coun- 
tersunk; there are no protruding parts. 

Couplings are available in capaci- 
ties up to 600 hp at 900 rpm. Dodge 
Manufacturing Corp., Mishawaka, Ind. 


Circle No. 1 Reader Inquiry Service Cards 
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REMOTE OR AUTOMATIC CONTROL PROVIDED BY SHAFT-MOUNTED GEARMOTOR 


Shaft-mounted gearmotor, the Shaftrol, 
includes a built-in potentiometer that 
provides remote indication and control 
for valves, variable speed drives, var- 
iable displacement pumps and other 
devices. The potentiometer may also 
serve in bridge circuits of automatic 
control systems. Control may be ac- 
complished by dial control, by push 
button (as indicated in the photograph) 
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or it may be automatic from limit 
switches, controllers or proportioning 
devices. 

The Shaftrol mounts on shafts from 
1/4 in. to 1 in. in diam. Installation 
is made through use of a mounting 
shaft collar. 

Shaftrols are furnished with a torque 
arm that compensates for any runout 
that may be present in the shaft on 
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Potter & Buundield engineering is 


To automate airframe construc- 
tion, General Riveters, Inc., de- 
signed this giant wing riveter. It 
clamps the work, drills, feeds and 
drives the rivets automatically... 
has increased production by as 
much as 400%, yet requires only 
a single operator. 


P&B RELAYS AUTOMATE 


THIS GIANT RIVETER for new 


Lockheed Electra Wings 


This new automatic riveter will be used to make wings for 
the new Lockheed Electra, a prop-jet luxury liner, as well 
as many other modern aircraft. The heart of this riveter is a 
relay circuit that ‘‘takes orders’ from a pattern of holes 
punched in 35 mm film strips. 


General Riveters, Inc. selected the GA Series P&B relay 
for the control circuits of this riveter because of its unusual 
dependability and versatility. In adapting this relay to a 
specific application, P&B’s engineers again demonstrated how 
25 years of creative engineering can pay off by providing a 
standard type or completely new relay to solve your particular 
problem. Write today for new compact catalog or engineer- 
ing consultation. 


P&B Standard Relays are available at your local 
electronic, electrical and refrigeration distributors 


Potter & Buuntield, ine. 


PRINCETON, INDIANA Subsidiary of AMERICAN MACHINE & FOUNDRY COMPANY 


Manufacturing Divisions also in Franklin, Ky. and Laconia, N. H. 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 
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ENGINEERING DATA GA SERIES RELAY 
Multiple Leaf AC or DC 


CONTACTS 
Material: >.” fine silver (other contact materials can be 
furnished for specific applications) 
Rating: 5 amp. 115 V. 60c non-inductive load 
Arrangements: 4 Form C Max., AC; 6 Form C Max., DC 
Breakdown: 1000 V. RMS between all elements 
COIL 
Resistance: 30,000 ohms max. 
Power req'd: 6 W. max., 2 W. min. DC at 25° C. ambient 
V range: DC to 110 V.; AC to 230 V. 
DIMENSIONS, MAX. 
12349” L. x We” W. x 1254)” H. 
MOUNTING DATA 
4 tapped 46-32 holes, .750” x .875” 0.c. 1 tapped 78-32 
core 
ENCLOSURES 
Hermetically sealed, octal plug: 2'7%42” x 17%” x 1254)” 
Multiple solder header and miniature plug-in: 2'542” x 17%” 
x 1754)” 
Special container required for 6 Form C 
TERMINALS 
Contacts: two «16 AWG wires 
Coil: two #20 AWG wires 


See our catalog in Sweet's Product Design File 
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CHOOSE FROM 


TYPES OF FIBREBOARD 
INSULATION 


PRESSITE 


For Air... Oil... 
Askarel Transformers 


An absorbent, unsized 
board of 100% virgin kraft 
stock free of metallic par- 
ticles. Excellentdielectric, 
physical and chemical 
properties. Available in 
natural kraft color. 


a ELECTRITE 


Harder Board for 
Variety of Punchings 


A high grade board 
with natural rosir 
moistureresistance 
tensile strength. Punc 
clean. Available in br 
or black colors 


DENSITE 


Extremely 
Hard Board 


Also treated with rosin 
size. Used by many man- 
ufacturers to replace 
more costly types of insu- 
lation. Natural kraft color. 


100% VIRGIN 

KRAFT STOCK GIVES 
HIGH DIELECTRIC 
QUALITY 


These three grades of West V irginia 
Fibreboard are available in a range 
of thicknesses (.031" to .250" for 
PRESSITE and ELECTRITE, .031" 
to .125" for DENSITE). For more 
information, write to: 


WEST VIRGINIA 
PULP AND PAPER 
COMPANY 


Pulp Products Department, y 
230 Park Avenue, 
New York 17, N.Y. 
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which the device mounts. A wide 
range of operating speeds and torques 
can be obtained by specifying the 
desired ratio of the 3 or 4 stage re- 
duction gearing. A variety of potenti- 
ometer gear ratios may also be obtained, 
so that full scale deflection of the 
calibrated meter may be obtained for 
rotation of the driven shaft from 1/6 
revolution to 40 or more revolutions. 

Limit switches, which are optional, 
may be set to limit travel to any de- 
sired amount. 

Units are available for single or 3 
phase circuits with drip proof, totally 
enclosed or explosion proof enclosures. 
The Jordan Co., Inc., 3235 West Hamp- 
ton Ave., Milwaukee 9, Wis. 


Circle No. 2 Reader Inquiry Service Cards 
preceding back cover 


GASEOUS DIFFUSED-JUNC- 
TION TRANSISTOR HAS 
RATED POWER DISSIPATION 
OF 37.5 WATTS AT 25 C. 


Now commercially available is a gas- 
eous diffused-junction silicon transistor 
with a rated power dissipation of 
37.5 watts at 25 C and 15 watts at 
100 C, making possible high-power 
transistorized servo and audio output 
systems useful in high-temperature ser- 
vice. With 2 amp collector current, 
the new 2N389 features a maximum 
saturation resistance of 6 ohms. When 
used in aircraft applications, a 60-volt 
collector-to-emitter rating allows power 


to be taken directly from the 28-volt 
power supplies used by military air- 
craft. 

Operating temperature range extends 
from —65 to 150 C. 

To attain the reliability, stability, 
and long life required by military and 
other high-power applications, the new 
device is projection-welded in a metal 
case designed to met MIL-T-19500. 

All diffused-junction 2N389 high 
power units are stored at an ambient 
temperature of 185 C for 16 hr and 
then temperature-cycled before being 
100 per cent electrically tested to make 
certain that all units adhere to rigid 


specifications. Texas Instruments, Inc., 
6000 Lemmon Ave., Dallas 9, Texas. 
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INCREMENT-START MOTORS 
ELIMINATE NEED FOR 
EXPENSIVE CONTROLS 


Four-pole motors, 220 volt, 1800 rpm, 
from 20 hp and up are now available 
for equipment requiring an increment- 
start motor, at the cost of a conven- 
tional standard motor. This is accom- 
plished by use of a standard two-step, 
3-pole, general purpose starter, with 


a time delay of 2 to 5 sec between 


the two steps. In addition special wir- 
ing in connecting the delta-connected 
motor is required. 

In starting the a-c increment motor, 
when the first set of contacts closes, 
one-half of the motor winding is ener- 
gized and the rotor begins to turn. 
After this first step with its time lag 
the second set of contacts closes and 
the breakdown torque is then identical 
to across the line starting. The second 
step parallels the remaining one-half 
of the winding in with the first half, 
thereby completing the circuit and the 
rotor quickly attains the full rated 
rpm. Brook Motor Corp., 3551 West 
Peterson Avenue, Chicago 45, IIL. 
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STANDARD PUSHBUTTONS 
AND SELECTOR SWITCHES 
HAVE MOLDED WRAP- 
AROUND COVER 


Special molded 
contains and protects the contact mech- 
anism of Bulletin 800 standard-duty 


pushbuttons and selector switches. Re- 


wrap-around cover 


moving the cover exposes the wiring 
terminals in the base. A molded bake 
lite shield completely covers and _ pro- 
tects the contact mechanism when the 
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How to be a magnetic tape recording expert 


Introducing a useful new brochure on tape in instrumentation 


Tape is the stuff of which memories are made 
— the versatile data memories for a jet propelled 
age of electronic miracles. If you are one who 
keeps up with times and techniques, it is a field 
well worth knowing. This new brochure gives a 
wide-angle view of the whole subject. 





Typical pages 


What kinds of applications do you think of 
when magnetic tape recording is mentioned? 
Sound recording, of course, and telemetering, if 
you are in that business. But what about simulat- 
ing a rough road to test truck axles, controlling a 
milling machine to cut an aircraft wing section 
out of a solid billet, monitoring for a sudden oc- 
currence that may happen only once in a year or 
two, recording data that can be reduced to ‘graphs 
and tabulations without ever being touched by 





CORPORATION | 





human hands? These and many more are de- 
scribed. 

How significant is the fact that magnetic tape 
recording reproduces data in the same electrical 
form in which it was recorded? Enormously im- 
portant, when you realize all the things the repro- 
duced data can do that couldn’t be done with the 
original signals or with the common forms of vis- 
ual recording. For example the data can be slowed 
down to look at fast transients. It can be speeded 
up for wave analysis. It can be read out in any 
form. A tabular comparison between original sig- 
nals and taped signals gives the full story. And a 
step-by-step pictorial demonstration of magnetic 

tape recording and reproduction puts the electri- 
cal-data idea into tangible, easily visualized form. 

What does the data on magnetic tape look 
like? You can’t see it, but the brochure will give 
you an idea of what it would be like if you could. 
And incidentally this may help to clarify the dif- 
ferences between various magnetic- tape- -record- 
ing techniques. 

Do you talk in tape’s language? When is a 
tape recorder not a recorder? W ha it is the differ- 
ence between a channel and a track? What is a 
servo speed control? A much needed glossary 
gives the consensus of our views on terms. 

For whom did we write this booklet... the 
expert, or the man for whom the whole subject is 
new? Both. It is written and illustrated so that 
any engineer or technically trained person can 
readily grasp the concepts and gain a broad un- 
derstanding of the subject. If you are one of those 
who has already worked extensively with tape, 
you will find some new twists in the way the sub- 
ject is explained, and perhaps ideas on new areas 
you hadn’t explored. And incidentally, a copy of 
this brochure in some hz andy file will give you a 
good start in indoctrinating ‘that new man in the 
department. 


For your copy, write 
us today on your com- 
pany’sletterhead. Ad- 
dress your request to 
Department C-5. 


MAGNETIC TAPE INSTRUMENTATION 


Y 
AMPEX | FIRST IN MAGNETIC TAPE INSTRUMENTATION 


} 934 CHARTER STREET~- REDWOOD CITY, CALIFORNIA 


District offices serving all areas of the United States and Canada; Foreign Representatives in countries around the world. 





Compression 
Molding 


J Thermosetting 


Materials 


come to Ka J 


K & J has always specialized in the 
compression molding of those materi- 
als which maintain their stability, 
under heat, after molding. But ma- 
terials vary in their properties — and 
it is in the selection of the proper 
molding compounds for your job that 
K & J plastics engineers can be most 
helpful. Send for our brochure, 


“A Service to Users of Compression 
Molding." 


KUHN & JACOB 
MOLDING & TOOL CO. 


1201 Southard St., Trenton 8, N.J. 
Represented by 
S. C. Uliman 


553 West 42nd St., New York, N. Y 
Phone PEnn 6-0346 


Wm. A. Chalverus 
Carson Road, Princeton, N. J. 
Phone 1-3170-J2 


Wm. T. Wyler 
Box 126, Stratford, Conn. 
Phone Bridgeport 7-4293 


cover is removed. Careless wiring can- 
not interfere with contact operation. 

The base terminals are connected to 
the pushbutton assembly in the cover 
through heavy, silver-plated contacts. 
Matching ribs in the molded cover 
and notches in the terminal base make 
it impossible to mount the cover in- 
correctly. Contact connections cannot 
be made incorrectly, either. Concen- 
tric knockouts are provided in both the 
top and bottom of the heavy 
base for 


metal 
wiring. Pushbut- 
tons can be rotated 90 deg for mount- 
ing the station in a horizontal position. 

Bulletin 800 standard duty pushbut- 
ton stations are available in NEMA 1] 
enclosures with 
buttons, or two 
light. 

In the Bulletin 800 standard duty 
selector switch, all of the 
tor switches can be 


convenient 


three 
pilot 


and 
buttons and a 


one, two, 


new selec- 

easily changed 

from a two to a three position switch 
or vice versa in seconds. 

Bulletin 800 pushbutton and selec- 
tor switch contacts are of 
break, alloy 
a-c contact 
volts, 2 


double 
construction. The 
ratings are 3 amp. 110 
amp, 220 volts, and 1 amp, 
140-550 volts. The d-c ratings are 1 
amp, 115 volts; 0.5 amp, 230 volts 
and 0.2 amp. 550 volts. Allen-Bradley 
Co., 136 West Greenfield Ave, Mil- 
waukee 4, Wis. 
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silver 


MINIATURIZED PRECISION 
POTENTIOMETER 


Simplicity of design characterizes 34 


in. diameter x 34 in. long 2 watt, 
precision wirewound potentiometer. A 
one piece anodized aluminum housing 
secures a low loss phenolic terminal 


board, and winding assembly. Special 
Le ; I 


j 
/ im... 


attention has 
maintain the 
mum; 0.05 standard, 
oz-in. on special request. 

An independent linearity of 1 per 
cent is standard; better linearity can 
be provided. The Maureypot precision 


design been given to 
torque to a mini- 


0.02 


shaft 
oz-in. is 


potentiometer is available in a servo 
mounting (75-M27,) or threaded 
bushing (75-M7,) with a wide selec- 
tion of shaft lengths. 

Standard resistance values; from 25 
ohms to 50 kelohms. Maurey Instru- 
ment Corp., 7924 S. Exchange Ave., 
Chicago 17, Il. 

Circle No. 6 Reader Inquiry Service Cards 
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HIGH ELECTRICAL RATING 
IN A NEW SWITCH 


Offering a choice of operating forces 
from 3 to 12 oz. on the pin, small pre- 
cision snap switch, the Class 4 Tyne- 


Switch are available with solder, screw, 
standard spade or Junior tab terminals. 

The switches, designed for ganging. 
are UL listed at 15 amp, 125-250 volts 
a-c, 

Illustrated is the Class 4 SR-Spring 
Leaf and Roller Actuated model. There 
are three other models: BP-Pin Actu- 
ated, SL-Spring Leaf Actuator, and RR- 
Rotary Actuated. TyniSwitch Dept., De- 
troit Controls Corp., 800 Union Ave., 
Bridgeport, Conn. 
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COMPUTER INDICATOR TUBE 


Designed specifically for visual moni- 
toring of transistorized computers and 
other transistor circuits, Type 6977 is 
a filamentary subminiature 
triode with fluorescent anode. 


indicator 


The 6977 is approximately 11¢ in. 


long and less 


than 1% in. in diam.., 
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TESTS ON NEW GENERAL ELECTRIC RESISTORS PROVE... 


Stable operation from +700° to -70° F 


Under searing heat or sub-zero cold, General Electric 
resistors maintain their rated ohmic values. Actual 
laboratory tests have proved that these vitreous- 
enameled resistors hold their rated resistance under 
ambient temperatures from +700 F to —70 F. 


These General Electric resistors are available in over 
1400 combinations of ratings (5 to 200 watts), types, 
and mountings. Stable operation is but one of their 
outstanding qualities: They have sufficient terminal 
strength to hold up to 21 pounds of right-angle pull, 
and special terminals are available to hold up to 34 
pounds. Their vitreous-enamel coating provides re- 
sistance to adverse atmospheric conditions. 


Like to know more? Ask your General Electric 
salesman for a free set of sample resistors and test them 
yourself! And mail this coupon today for the new 36- 


page catalog containing complete information on rat- 
ings, dimensions and ordering directions. 


Industry Control Department, Roanoke, Virginia. 


SEND TODAY FOR FREE 
RESISTOR CATALOG 


Section A784-8 
General Electric Co., Schenectady, N. Y. 


Please send a copy of GEA-6592, G-E Resistor Catalog. 
NAME - 
COMPANY 


ADDRESS 


Progress ls Our Most Important Product 


GENERAL @@ ELECTRIC 





WHEN 
ELECTRONIC 
PRODUCTION 


DANO COILS 


-Auswer! - 


Day after day, year after 
year, Dano has been continu- 
ously answering production’s 
call for coils to customer 
specifications . 


“Can you make a series of specially 
treated coils to these specifica- 
es 


“We need a quantity of vacuum 
impregnated coils to our detailed 
specifications enclosed . . .” 


“Enclosed is our order for 10,000 
coils to be made to our high tem- 
perature specifications .. .” 


“Our production department must 
have encapsulated coils for a new 
electrical device . . . Please quote 
per enclosed blueprint . . .” 


Each a different coil require- 
ment... and each answered 
by Dano with the exact type 
of coil needed. 


If you need coils, try Dano for Bobbin, 
Form Wound, Paper Interleave, High 
Temp. and Encapsulated Coils. 


Also, Transformers Made To Order. 


R THE DANO ELECTRIC CO. 


93 MAIN ST., WINSTED, CONN. 


giving a bright blue-green indication 
when its control grid is at zero po- 
tential. It is designed for 20,000 hr of 
service life. 

Heater voltage of the 6977 is only 
1 volt, 30 ma a-c or d-c. The anode 
will draw only 0.6 ma from a 50-volt 
supply during the zero-bias “on” 
condition, A 3.5 volt d-c voltage is 
sufficient to cut off plate current and 
light. 

The 6977 has several advantages 
over conventional high-voltage transis- 
tor and neon lamp combination used 
for obtaining visual indications of the 
status of transistor circuits. Its high 
input impedance and small power con- 
sumption prevent it from loading the 
transistor circuits and altering their 
operation. Since it permits the use of a 
series grid resistor, it 
it does not 


“fails safe”’— 
short out the transistor 
circuit if it should develop a defect 
in operation. Computer Products Div., 
Amperex Electronic Corp., 230 Duffy 
Ave., Hicksville, L.I., N.Y 
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PLUG-IN UNITIZED CIRCUIT 
Newly 


wide 


designed unit 
range of 


accommodates 
components, 
flexibility of layout, 
tolerance circuitry 


provides 
and offers close- 
with pre-assembly 
advantages. The unitized assembly cir- 
cuit provides custom designed pre- 
assembled package designed primarily 
for use in conjunction with printed- 
The PAC 


wiring applications. permits 


the insertion as a group of a wide 
resistors in sim- 


complex circuitry. 


range of capacitors, 
ple or 

Each unit is based on components 
of uniform dimensions, ¥g in. in diam 
and 5% long. 

All mounting bases for PAC circuits 
are mde of high-grade low Klaminated 
phenolic, with 
components and to the terminations 
made with bonded metallic conductors. 

Center to center spacing between 
components is 0.200 in. Maximum 

components in a_ single 
limited only by the length 
of the strip considered practical to use. 

Terminals are tinned flat — stock, 
to provide approximately 50 
per cent of terminal cross section to 
contact inside 


connections between 


number of 
package 


U-shaped 


surface of mounting 


holes. 


Components are mounted on 


clips. which resemble miniature fuse 


The complete 
is coated with a_ thermoset- 


clips, and then soldered. 
assembly 
ting plastics and vacuum impregnated 
with micro-crystalline wax. 
Components available with the PAC 
include: temperature 
capacitors in three 
Electronics Div., 
DuBois, Pa. 
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compensating 
Jeffers 


Carbon Co.., 


groups. 
Speer 


ALLIGATOR CLIPS 


New series of alligator clips is similar 
in size and purpose to maker’s 60 Series 
but constructed by different techniques. 
The “barrel” found on the earlier series 
has been changed to utilitarian cord 
strain relief ears. A special extruded 
hinge has been added. The teeth of the 
new clips have been redesigned for 
maximum effect in gripping shapes of 
all kinds, many different angles. 
Three types in the new series are 
available: the cadmium-plated steel 
clip withou: the screw, for solder con- 


nection only; 
with 
copper clip with screw connection. 


an identical clip, but 
screw connection; and a solid 


The cord strain relief ears grip the in- 
sulated portion of the wire, preventing 
bending and eventual breaking of the 
wire itself. 
er speed and convenience in soldering. 
The bared wire first passed under 
the soldering strap and the ears then 
crimped against the insulation, holding 
the wire in position during the solder- 
ing operation. Mueller Electric Co., 
1550 W East 3lst St., Cleveland 14, 
Ohio. 
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The ears also provide great- 


SOLVENTLESS SILICONE 
INSULATING RESINS 
freely 


new solventless 


without solvents, two 
silicone insulating 
R-7501 and R-7521, are 100 per 
cent silicone materials. Both cure to 
form void-free high-temperature im- 
pregnations or encapsulations for elec- 


Pouring 


resins, 


tric or electronic equipment. 
At room temperature, the viscosity of 
R-7501 is 2500 centistokes: that of 
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HUGHES 


SEMICONDUCTORS 


First of all, for reliability 


RELIABILITY 


WHAT IT IS. At Hughes, reliability is the 
probability that a device will give satisfactory perform- 
ance during a specific period of time when used in 

the manner intended. And at Hughes, the probability 


is high, approaching certainty. 


HOW HUGHES ACHIEVES IT. With 
meticulous consideration to every detail, Hughes has 
accumulated extensive knowledge of the semi- 
conductor art, extensive knowledge of all the subtle 
and delicate, yet critical, factors involved. To really 
know is essential. Then, and only then, reliability 


becomes an automatic result—built into every unit. 


HOW HUGHES MAINTAINS IT. Huches 
Quality Control is the “watchdog,” checking and 
rechecking every phase of production on a carefully 
regulated statistic al basis. This extensive effort ensures 
prompt discovery of any variation which might affect 


the ultimate quality—and the reliability. 


HOW YOU OBTAIN IT. Specify Hughes, for 
the greatest possible assurance. For additional 


information, please write: 


SEMICONDUCTOR DIVISION 
HUGHES PRODUCTS 


International Airport Station, Los Angeles 45, California 


Creating a 

new world 

with 
ELECTRONICS 


HUGHES 


i234 
fat 


dil 


SEMICONDUCTORS 


| 


78Ee9 
att 


o 1957. HUGHES AIRCRAFT COMPANY 
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PICTURE 
OF AN ANGLE 


Using the new DIEHL Precision Phase- 

Shifter, any shaft angle can be converted into 

an accurate digital presentation like the pulse 

train shown above. In such use, a separate high frequency 
counting signal is triggered by the reference wave and shut 
off by the phase-shifted wave, thus identifying a shaft angle 
with a finite number of pulses. Small size and simplicity 
make this Phase-Shifter ideal for use as an Analog-to-Digital 
Converter component. 


This is only one of many applications for the DIEHL Pre- 
cision Phase-Shifter which can now be provided for any fixed 
frequency between 60 cps and 4 megacycles. 


By combining the very accurate DIEHL Size 11 Resolver 
with the appropriate circuitry, accuracies of better than 1% 
of a degree have been attained at frequencies up to 100 Kc. 
Phase shift is continuous through 360° and variation of out- 
put amplitude is held to a minimum. 

To insure that the accuracy of the Phase-Shifter is not in- 
fluenced by external loading, a cathode follower circuit is 
incorporated in the network to isolate the unit. 


Send for additional engineering data. 


DIEHL MANUFACTURING COMPANY 
Electrical Division of THE SINGER MANUFACTURING COMPANY 
Finderne Plant, SOMERVILLE, N. J. 


other available components 


* AC SERVOMOTORS . AC SERVOMOTORS WITH AC TACHOMETERS ° DC SERVO SETS 
* AC SERVOMOTORS WITH DC TACHOMETERS * AC AND DC TACHOMETERS «© RESOLVERS 


BOOTH 1303—1957 WESCON, SAN FRANCISCO, UST 20-23 
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R-7521: 100 centistokes. Either can be 
thinned by warming to 175 F before ap- 
plication, and both can be blended in 
any ratio to achieve any intermediate 
viscosity. 

Full curing is obtained with a per- 
oxide catalyst and a step cure of nine 
hours at temperatures up to 390 F. 
Shelf life of the uncatalyzed resins is 
over a year, while pot life at room 
temperature of the catalyzed resins is 
over six months. Either of the resins 
may be used as a potting compound 
alone, or with a wide range of inor- 
ganic fillers. 

The low viscosity and fully reactive 
nature of the resins enable them to 
thoroughly saturate and penetrate the 
most complex assemblies and to con- 
vert to solid, bubble-free insulation. 

Cured. they are said to exhibit ex- 
cellent dielectric properties, moisture 
resistance, thermal conductivity and 
mechanical strength despite prolonged 
exposure to 400 F or intermittent serv- 
ice at as high as 500 F. 

Applications: aircraft transformers, 
motors and electronic assemblies. Dow 
Corning Corp., Midland, Mich. 
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STOCKED PACKAGED ELEC- 
TRICAL CONTROL SYSTEM 


Providing pushbutton control for au- 
tomatic and inching operations of hy- 
draulic and pneumatic presses, a stock 
packaged electrical control system is 
offered for use with hydraulic or pneu- 
matic presses where motion is directed 
by solenoid-actuated valves. A dual 


magnetic system is housed in a JIC 
gasketed steel cabinet which has an 
engraved panel on one face fitted with 
heavy-duty oil-tight pushbuttons. 

The control features a_ flexibly 
planned terminal strip where all con- 
trol functions, limit switches and other 
external conditioning arrangements are 
indicated by name as well as by num- 
ber. 

Upward of 150 different operating 
combinations can be accommodated. 

In addition to the directional cir- 
cuits, electrically isolated contacts on 
the directional relays are wired to the 
terminal strip for operating auxiliary 
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WARNING 
FIRING CYCLE 


4AGS CC 


Two seconds to “FIRE”...the time when 
your instrumentation cables must work 


Are you responsible for any of the 
equipment involved in scenes of this 
kind? Any of the instrumentation or 
telemetering devices? 

If so, you well know how little can 
be left to chance when a $100,000-plus 
pre-dawn “shot” is scheduled. 

Even minor cable trouble at a time 
like this can be crucial and costly, 
especially if it happens on the equip- 
ment involved for which you are re- 
sponsible. 

That’s why it’s important for you to 
insist on electronic cables with maxi- 
mum built-in reliability. 


Quiz yourself on cable 

Here’s how to get this kind of reliabil- 
ity. Ask yourself these questions about 
the cable that’s to go into your own 
equipment: 


READER INQUIRY SERVICE CARDS, PRECEDING 


1. Who is the cable supplier? Has he: 

a. Thorough knowledge of electronic 
wiring problems? 

b. Engineering and research skill in 
developing special cable? 

c. Complete facilities for producing 
custom-built or specification 
cable? 


2. Are his cable conductors full-size, 


uniformly annealed and _ precisely 
stranded? 


3. Are his insulations and coverings 


uniformly applied compounds that 
have proved workable, dependable? 


4.Can he supply those newly devel- 
oped materials that might be needed? 


You'll find all of these qualifications 
met in full measure by Rome Cable 


Millions of feet of Rome wire and cable 
have already been installed in elec- 
tronic gear for military and commercial 
uses. More is ordered every day. 

When you require cable that must 
not fail—or which must meet unusual 
specifications—we can very probably 
help you. Simply contact your nearest 
Rome Cable representative—or write 
to Department 422, Rome Cable Cor- 
poration, Rome, N. Y. 


ROME CABLE 


cS &@ 8 
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New Computer 


Types 2N 377....2N 385 


Stability during life 
sets new standard for reliable use 


New Sylvania NPN germanium alloy junction 
transistors, types 2N385, 2N377 and 2N388, are 
specifically designed for computer use. Higher, more 
constant beta over a wide range of operating con- 
ditions and fast switching time make the new 
Sylvania units ideal for computer and switching 
applications. They meet environmental tests typical 
of those required in military applications. In addi- 
tion, the new Sylvania computer transistors meet 
RETMA size group 30 dimensions. 


The outstanding characteristics of the new 
Sylvania transistors have been achieved in two 
ways—by new non-symmetrical design and by ad- 
ditional production steps. The optimum size rela- 
collector current tionship between emitter and collector has been 
determined for superior collector efficiency. This 
inherently better design is stabilized in production 
by carefully controlled surface treatment. 


New Sylvania techniques are not only responsible 
for higher beta in the 2N385, 2N377 and 2N388 
but for more constant beta at changing current 
levels. In addition, the design of the three types 
significantly improves leakage stability. Total dis- 
sipation is conservatively rated at 150 mw with 
ambient temperature at 25° C. 


Thus, new and greater stability and reliability 

Triangular basing arrangement of the new com- for computer and switching operations are built 

puter transistors lends itself to printed circuit into these latest transistor developments from 

board insertion and dip soldering techniques. Sylvania. Call your Sylvania representative for 
further information. 


“Sylvania—synonymous with CP) Semiconductors” 
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1,000-hour evaluation of the new Sylvania transistors at 100° C shows a 
new high in beta stability throughout the test after a small initial change. 
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BETA (Ic = 200 ma ) 


Typical Characteristics (25°C) 


Collector Cut-off Current, Ico 
Vcp = 25.0 emitter open 


Emitter Cut-off Current, leo 
Veg = 15.0, collector open 


Current gain, B 
Vee = 0.75, Ic = 30 ma 


Current gain, B 
Vee = 0.75, Ic = 200 ma 


Frequency Alpha Cut-off, Fuco 
Vce = 5.0, le = 10 ma 


Collector Current Ic (-5,10K) 
Vce = 20 V, Ree = 10K, Vag = -5V 


Storage or junction temperature 


SyYLVANIA ELEctTric Propucts INc. 
1740 Broadway, New York 19, N. Y. 
In Canada: Sylvania Electric (Canada) Ltd. 
Shell Tower Bldg., Montreal 


LIGHTING + RADIO «+ TELEVISION ELECTRONICS + ATOMIC ENERGY 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 175 








be "CABLE WISE”... 
put your eggs in ONE basket 





A SINGLE MULTI-CONDUCTOR 
MAKES ELECTRICAL PERFORMANCE 
FAILURES MORE REMOTE 


Specify SYNKOTE engineered cable of 
“guaranteed-to-specifications” quality and performance. 
Be assured of long-life reliability under many of the 
adverse conditions which may cause breakdowns where 


a multiplicity of separate conductors is employed. 


ENGINEERED PERF RMAN 
WIRE and CABLE o CE 


PLAST, 


Plant: HAMBURG, N. J. - Offices: 42-61 24th St., Long Island City 1, N. Y. 
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apparatus or other uses. The panel 
provides two widely separated “close” 
buttons, and the control can be set 
for momentary cycle start by lower 
button alone, upper button, or by two 
hand operation by both buttons. In the 
latter condition, a non cheating cir- 
cuit requires that both buttons be 
released between cycles. Sustained-to- 
pinch operation can be set up if re- 
quired. 

For curing cycles, an accurate reset 
timer is provided in standard time 
ranges from 15 seconds to 4 hr. Pacon- 
trol, 4717 N. Lamon Ave., Chicago 
30, Tl. 
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NONFLAMMABLE HERMETIC 
SEALED COIL IN CERAMIC 
CASE 


Inductance coils housed in hermet- 
ically sealed ceramic cases are vir- 
tually unaffected by atmospheric con- 
ditions. 

Originally developed for high-speed 
computer equipment, the cylindrical 
casing is made of nonflammable and 
moisture-proof steatite, which is also 


a 
1, 
—_ 
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nonnutrient to fungus. Circular and 
plates, also made of steatite, are sealed 
to the housing with an _ epoxy-filler 
combination, with sealing material iso- 
lated from lead wires to prevent any 
adverse effect on the coil’s electrical 
characteristics. 

End plate perforations for lead 
wires are silvered, and lead wires sol- 
dered to the silvered area, providing 
a complete seal. The complete housing 
is vacuum filled with a micro-crystal- 
line wax before sealing. 

Initial tests of the new coils show 
an insulating resistance of 500,000 
megohms, as compared to 100,000 
megohms for similar conventional units 
made from nonceramic materials. 

Extensive humidity tests of units 
showed excellent leakage resistance 
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DESIGN ENGINEERS! ELECTRICAL ENGINEERS! REPAIR SHOP FOREMEN! 
LOOKING FOR A LINE OF U. S. NAVY-APPROVED INSULATING OR FUNGICIDAL VARNISHES? 


Sei MOEE SM Whether you're designing, manufacturing, or re- 
HERE IT IS! pairing military electrical apparatus, or whether 
A Complete Westinghouse Leadership Line of Military- you simply need quality insulating or fungicidal 
Approved Insulating and Fungicidal Varnishes for varnishes or enamels for critical applications, you 
can’t do better than the Westinghouse Leadership 
. |) ines. Line of insulation materials, field proven in over 
100 million applications! 


Original Equipment Manufacturers and Repair Shops. 


N 
GRADE wire ra re The chart at left shows some of these remarkable 


B-161 | Clear Baking Grade CB, Type M products, approved by the U.S. Navy. For com- 


B-163-N | Clear Baking | Grade CB, Type M* plete information, call your nearest Westinghouse 


B-166-1 | Clear Baking Grade CB, Type M 
- -N | Air Dryi Grad A, T M* ‘ : : “ £ 
: oot N | oe oe oe = tac iah Leadership Line Catalog of insulating materials. 


| 


B-451-N | Black Air Drying | Grade BA, Type M Just fill out the coupon below. J-06659 


branch or write for your free copy of the 8-page 


*Also approved for Type AN 





See ene Westinghouse Electric Corporation 


B-219-F Clear Air Drying Type Il : oe el 
B-220-F Clear Air Drying Type | i Manor, Pennsylvania 


Please send free copy of Leadership Line Catalog. 
eS a Te SE 


OIE BORE 


Name 


YOU CAN BE SURE.. FITS Title 


Firm 


| Westinghouse PP rasnn 


City_ 
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%& PLATINUM © PALLADIUM * RHODIUM «© IRIDIUM « OSMIUM «* RUTHENIUM + GOLD SILVER x 

over 100,000 megohms between wind- 
ing and an outer metallic wrap (added 
for test purposes) after exposure for 
250 hr at 85 C to air with 95 per 
cent RH. 

Coils in the new series of ceramic 
cased units range from a few micro- 
henries of inductance to 20 millihen- 
ries. Coil windings range from a sin- 
gle solenoid construction to a multiple 
pi design. Coil materials. either double 
formex plus nylon serve or quadruple 
formex, are wound on phenolic forms, 
powdered iron forms or ferrite forms, 
depending on user application. Speer 
Carbon Co., St. Marys, Pa. 
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APW 99.99% PURE SIL 
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65 MIL SELENIUM RECTIFIER 


Applications of new 65 mil selenium 
rectifier include use in phonographs, 
small radios, TV boosters and other 
small electronic chassis. The rectifier is 
designated Type 1263-A for standard 


NTERED oO 


SI 


— 
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SILVER POWDERS 


To be certain of smooth uninterrupted sintered 
contact production, rely upon the high degree 
of uniformity that is a warranted feature of all 
APW Silver Powders. 

APW processes also assure precise conform- 
ity to your specifications—absolute duplication 
of properties through every production batch— 
lab test procedures and certification for bulk 
density, flow, purity and screen analysis. 

Our facilities for the production of silver 
powders, wire and strip made from sintered 
mixtures to your specifications, are modern 
and extensive. Service is excellent. 


ce ee SERVICE: 


APW engineers are available for consultation 
and to aid in the development of special alloys 
and forms when required. We are pleased to 
offer this service. Do callus. * * * * 


Established 1875 


THE AMERICAN PLATINUM works 


231 NEW JERSEY RAILROAD AVENUE * NEWARK 5, N. J. 
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A PARTIAL LIST OF 
INDUSTRIAL SILVER PRODUCTS 


SILVER-PALLADIUM ALLOYS 


SILVER POWDERS 
(Up to 99.99% pure) 


SILVER SOLDERS AND 
BRAZING ALLOYS 


SILVER ANODES 
(Extruded or rolled) 


SILVER SINTERED METALS 
SILVER WIRE 

SILVER STRIP 

SILVER FOK 

SILVER CONTACT ALLOYS 


SILVER ALLOYS TO 
SPECIFICATION 


ENGAELHARO (NOUS TRIES 


mounting; bracket-mounting type 1262- 
B, is also available. 

Characteristics for single phase ca- 
pacitive load include: 


Max rms input voltage 130 
Max peak inverse voltage 

Max peak current (ma) 

Max rms current (ma) 

Max d-c current (ma) 

Approx rectifier voltage drop 
Min series resistance (ohms) 

Max plate operating temp, C 


Components Div., International 
phone and Telegraph Corp., 100 Kings- 
land Road, Clifton, N. J. 
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HOOK-UP WIRE FOR ELEC- 
TRICAL BUSINESS MACHINES 


Thin-wall insulated hook-up wire re- 
quires no overbraid or thick jacket 
and offers the advantages of less con- 
tact resistance when penetrating ter- 
minals are used, a minimum effect of 
humidity changes, elimination of wire 
breakage, less interwire capacitance, 
easy inspection. and excellent conduc- 
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electrical wonder rubber OFFERS TRIPLE VALUE 


Performance! Versatility! Economy! In all three, Enjay Butyl is the world’s 
outstanding rubber value. In laboratory tests, and a wide variety of applica- 
tions, no other rubber has matched Enjay Butyl’s ability to resist ozone and 
corona, impact and abrasion, moisture and weathering... properties that 
make Enjay Butyl-made products outstanding performers. 


Underground service cables, transformer housings, high-voltage industrial 
cables ...in these, and many other electrical applications, Enjay Buty] out- 
performs and out-lasts all other types of rubber, synthetic or natural. Low-in-cost Fr 5 T Y L 
and immediately available, this truly wonder rubber may well be able to cut 
costs and improve performance in your products. For further information, 


and for expert technical assistance, contact the Enjay Company. Enjay Butyl is the greatest rubber value 
in the world . . . the super-durable rubber 
Pioneer in Petrochemicals with outstanding resistance to aging 


abrasion « tear « chipping « cracking « 
ENJAY COMPANY, INC., 15 West 5ist Street, New York 19, N. Y 


» ozoneand corona « chemicals « gases « 
Other offices: Akron + Boston + Chicago + Los Angeles» New Orleans+Tulsa heat + cold + sunlight + moisture. 
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Die casting 
de this desig 
' tivity. It is approved by Underwriters 
possible Laboratories for 80 C operation. 


The new wire consists of a copper 
conductor either solid or stranded with 
a thin-wall of Synthinol covering de- 
signed to eliminate fraying, flaking. 
humidity, and breakage problems. Wire 
breakage problems were solved by in- 
creasing the conductor size from 24 
to 22 AWG, without increasing the 
overall outside dimensions. Dimen- 
sions of the new hook-up wire are 
0.051 for stranded (conductor alone 
0.030) and 0.46 for solid (conductor 
alone 0.025.) The specially formulated 
Synthinol covering highly resistant to 
cut-through and_ penetration, elimi- 
nates the need for bulky protective 
coverings. Rome Cable Corp., Rome, 
a 
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CUSTOM-DESIGNED SOLE- 


NOIDS FOR IMMEDIATE 
DELIVERY 


Complete line of custom-designed stock 
solenoids is said to be available for 
delivery within 24 hr after receipt of 
order. The line, consisting of 17 models, 
Product design usually dictates which production process will best produce provides 34 widely differing specifica- 
the part. This is a case in reverse . . . where the process influenced the design. 

Most important, this customer knew production. He knew that only die 
casting could hold the tolerances, maintain the uniformity, meet the unit cost 
requirements, and still produce at the necessary speed. 

What did he do? He brought his partly completed design to Twin City Die 
Castings Company. When Twin City cleared the part for die casting, the 
customer completed the design. 

Then Twin City went beyond. Expected costs were slashed when Twin 
City used hinged cores. 

The customer saved money because he knew production requirements and 
allowed die casting to do the maximum job for him. Twin City Die Castings 
knew how to make the process perform for the customer. 

Twin City’s ability to make die casting help solve design problems has 
proved a service extra for hundreds of customers. When you design for die 
casting write, wire or phone Twin City Die Castings Company. Chances are, 
a Twin City engineer can make die casting solve design problems for you. 


tions. Pull and/or push capacities 


»»-Only DIE CASTING can 
cut your costs |“ offer such flexibility 
provide such accuracy 


L cactig Dit Catlted tic the Upper Wlitlaree (se ies fom 1 in. 


3 in. x 3 in. and stroke lengths from 


fractional to 2 in. 
TWIN CITY DIE CASTINGS CO. All solenoids are built to rigid stand- 


ards. Double shading coils provide high 
3351 TALMADGE AVE. S. E. ¢ MINNEAPOLIS 14, MINN. e PHONE MI 6-7528 sealed pull without hammer or excessive 


a-c hum. Electrical characteristics are 
GE} thoroughly uniform. 


Solenoids in the line can be supplied 
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COIL Type BUSS 
Heat-Limiters 


LEAF Type 
BUSS Heat-Limiters 


Cut Off the Current at a Predetermined Temperature 
to Protect . . . . Hair Driers, Refrigerator Defrosters, 
Deep Fryers, Incubators, Ovens, Cookers, Heaters, 


Combination 
apparatus 


Room Coolers or 
where 


other devices or 


failure of temperature control 


might cause trouble or a hazard. 


ELEMENT Type 
BUSS Heat-Limiters 


it 


if overheating can cause trouble 
or danger — BUSS Heat-Limiters may 
answer your problem! 


Many types ot electrical devices or 
apparatus can now be protected against 
excessive overheating creating a hazard 
or resulting in loss of material. 


Properly installed, a BUSS Heat- 
Limiter will open the circuit if anything 
causes the temperature at the thermal 
cut-out of the Heat-Limiter to rise 
above its opening point. The ability 
of BUSS Heat-Limiters to do this may 
be the answer to your overheating 
problem. 


Safe protection remains safe: 
To make sure the high degree of pro- 


ANOTHER 
OUTSTANDING 
DEVELOPMENT 

BY THE MAKERS OF 


READER INQUIRY SERVICE CARDS, PRECEDING 


tection you want cannot be altered 
BUSS Heat-Limiters are non-resettable. 
If a Heat-Limiter opens to protect, it 
must be replaced with another that 
has been accurately calibrated at the 
factory. 


Where used: BUSS Heat-Limiters 
can be installed in the heater element 
circuit—or if the heater current is con- 
trolled by a contactor they can be in- 


stalled in the relay circuit. 


BUSS Heat-Limiters are available in 
many types and in many styles of 
terminals to suit requirement. Tell us 
your problem and let BUSS engineers 
help you solve it. 


For more information use coupon 
or write, Bussmann Mfg. Division 
(McGraw-Edison Co.) St. Louis 7, Mo. 


Bussmann Mfg. Division (McGraw-EdisonCo.) University at J 


Please send information on BUSS Heat-Limiters 
Name 
Company 


Address 


BACK COVER 


BUSS Safety Valve HEAT-LIMITERS 





from single units to production orders. 
Dormeyer Industries, 3424 N. Milwau- 
kee Ave., Chicago 41, Ill. 
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NEW NEMA STANDARD 
MOTOR LINE EXTENDED 
TO 125 HP 


The first phase of the standard a-c 
motor revised standards program by 
NEMA was completed several years 
ago. These assign a _ greater horse- 
power to a given motor frame size. In 
general, industry has wholeheartedly 
accepted the transition to the new 
NEMA standards as they have become 
available. Original equipment manu- 
facturers have realized important sav- 
ings in transportation costs with the 
reduced weight and dimensions. 
Extension of the standards revision 3 
to larger motor sizes was _ recently * 
completed. The General Electric Com- ; 







QUALITY 
ENGINEERED 
FOR 
DEPENDABLE 
OPERATION 





@ Comar’s combination of highest quality pany has now announced the beginning 
of full production of motors in the 
materials, precision engineering and rigid inspection 10 to 125 hp range conforming to the 


new standards, to augment their ear- 
lier conversion and_ production of 
product performance with Comar relays. motors in the 1 to 30 hp range. 

Motors in the just-completed higher 


insures top operating efficiency. Improve your 


Send for details. 


horsepower range average 20 per cent 
lighter than the former models, with 
actual weight saving varying between 
100 and 500 lb per motor. Size. for 
comparable ratings, has been reduced 


QUOT :vecrric company 


3349 ADDISON ST., CHICAGO 18, ILLINOIS 


by an average of 27 per cent. The 
weight and space savings were 
achieved largely as a result of insula- 
tion improvements which permit the 


use of thinner and more effective ma- 
RELAYS + SOLENOIDS + COILS + SWITCHES + HERMETIC SEALING terials. Improvements in manufacturing 
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IN AUTOMOTIVE TRIM, roo. SS hanoniledd 


STANDS OUT 


SOMOROFF-N.Y 


Only Stainless Steel has really lasting beauty that defies flying stones, road 


chemicals, salt air, rust and corrosion season after season. Discerning For 56 Years 
a Quality Name 


automotive designers used more Sharon Stainless Steel this year than ever ’ } 
in Stee 


before for exterior and interior trim and accessories. 


SHARON STEEL CORPORATION, SHARON, PENNA. 
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ey hel LLCS 
$4.25 


PER THOUSAND 
over machine method 
cost 


ey VTL TS 
$12.35 


PER THOUSAND 


over machine method 
cost 


ey VL TER) 
TL 


PER THOUSAND 
over machine method 
cost 


COLD-HEADING 


SAVES YOU MONEY ON JOB-DESIGNED 
SMALL PARTS AND FASTENERS 


Cold-Heading is the most versatile, most economical method 
for producing your fasteners and small parts. These case 
histories are typical of thousands of money saving jobs 
we've done for our customers. May we quote on your re- 
quirements? Write today for the Hassall Catalog. 


John Hassall, Inc.,P.O. Box 2225, Westbury, Long Island,N.Y. 


Hassall = 


NAILS, RIVETS, SCREWS : ICE 
AND OTHER COLD-HEADED Hassall 
FASTENERS AND SPECIALTIES 
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techniques include the use of tape-con- 
trolled machine tools which permit 
the production of specialized compon- 
ents by means of standard equipment, 
more extensive use of computers, and 
the application of other automatic ma- 
chinery for greater uniformity and 
closer tolerances. In addition to higher 
efficiency per pound of motor weight, 
the new line has been designed for 
quieter operation and reduced main- 
tenance. An improved lubrication sys- 
tem better protects the bearing hous- 
ing from the entry of dirt, yet allows 
regreasing when necessary. 

Included in the range of new models 
are both open-dripproof motors for 
most standard applications and totally 
enclosed fan-cooled motors for use in 
corrosive atmospheres. 

Improved cooling has been accom- 
plished in these motors by careful de- 
sign of the air passages and giving at- 
tention to the internal flow of cooling 
air. In the totally-enclosed fan-cooled 
motors, heat is removed by jets of air 
blowing across the outside of the 
motor frame. High velocity air is forced 
by the fan through orifices then 
straightened and blown across the 
cooling fins on the frame. The use of 
polyester film in the insulation system 
has all but eliminated electrical failure 
to ground, and Permafil glass wedges 
to anchor the stator windings offer 
high resistance to heat and to water 
absorption. 

Illustrated are a cutaway view of a 
totally-enclosed fan-cooled motor and a 
dripproof model in the new higher 
horsepower line. General Electric Com- 
pany, Schenectady 5, New York. 
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GEARED-PAIR ROTARY 
SWITCH DOUBLES NUMBER 
OF CIRCUITS CONTROLLED 
Gear-operated pairs of 16-position, 12- 
section Type HT rotary multiple 
switches double the number of elec- 
trical circuits controllable by a single 


knob. Detent mechanism assures posi- 
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Long life and dependability are synonymous with the 

name Ohmite. When you specify Ohmite components .. . 

you build reliability into your product. This reliability is 

backed by Ohmite’s continuing research programs which 

explore new product ideas, improve present products, and 

develop more efficient manufacturing processes. All this 

plus the fact that Ohmite is the world’s leading specialist 

in the manufacture of power-type resistance components 

e C 0 MN D @ e —high quality rheostats and wire-wound resistors in the 

most complete range of sizes and types available to in- 

dustry. Reliability is also characteristic of Ohmite tap 

switches, precision wire-wound resistors, molded composi- 

| . tion resistors and potentiometers, general-purpose relays, 
| nl e 0 subminiature tantalum capacitors, and R. F. chokes. Write 
on company letterhead for the complete Ohmite Catalog 


and Engineering Manual. 


industry- preferred 
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BE RIGHT WITH 
RHEOSTATS ¢ RESISTORS * RELAYS * TAP SWITCHES * TANTALUM CAPACITORS 


OHMITE MANUFACTURING COMPANY + 3613 Howard Street, Skokie, Illinois 





solve many difficult 
control problems...use 


OI BI Tees 


RHEOSTATS 
with special features 


Ohmite offers not only a line of standard rheostats 
but also rheostats with a wide variety of special fea- 
tures. Illustrated are only a few. All have the distine- 
tive Ohmite design features: smoothly gliding metal- 
graphite brush; all-ceramic construction; insulated 
shaft and mounting; windings permanently locked in 
place by vitreous enamel. You will find the special rhe- 
ostat feature you need in the dependable Ohmite line. 


SPECIAL TANDEM ASSEMBLIES 


Ohmite Rheostats can be mounted 
with two, three, or more in tan- 
dem for simultaneous operation 
of several circuits by one knob. 


BUSHINGS FOR 
SPECIAL THICKNESS 


=xtra-long bushings and shafts 
Extra-long bushing ishaft 
for panels up to 2” in thick- 


ness. Seven bushing lengths. 


VENTILATED CAGES 
Prevents mechanical injury to 
rheostat or human contact 
with electrically “live” parts. 


TOGGLE SWITCH 
Is operated with a positive 
snap by the rheostat arm at 
either end position. Used for 
heavy-duty applications. 


SCREW DRIVER SLOT SHAFT 
Shaft ends slotted for operation 
with a screw driver where few 
adjustments are needed. 


SENSITIVE SWITCH 
Opens or closes circuit with 
minimum movement of control 
knob shaft. Extremely depend- 
able long life switches. 


WITH OFF POSITION FEATURES 
Opens circuit at high or low 
resistance position with snap- 
action (illus.): opens circuit at 
high resistance position with 
dead lug off position; or has 
dead section off position. 


RHEOSTATS + RESISTORS - RELAYS 
TAP SWITCHES + TANTALUM CAPACITORS 


OHMITE: 


OHMITE MANUFACTURING COMPANY, 3613 Howard Street, Skokie, Illinois 





tive positioning of rotors at each 22-14 
deg angie of rotation of the switch 
handle. 

Electrical rating (interrupting) is 5 
amp 125 volts a-c, at 0.80 power factor. 
Contacts are nonshorting (break-befove- 
make). The Geared-pair assembly has 
16 handle positions 15 ON and 1 Off 
position. Electro Switch Corp., 167 
King St.. Weymouth 88, Mass. 
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PRINTED-CIRCUIT CON- 
NECTORS 


Printed circuit connectors are now 
available in eight diffe.ent sizes: 6, 8, 
10, 12, 15. 18. 22 and 38. Connectors 
feature 0.058-in. wide coined beryllium 
copper con.a ts. heat-treaied to retain 


’ 


contact force. Wide contact pads insure 
minimum abrasion under maximum con- 
tact force. 

Barriers between terminals insure 
high voltace break down ratings ex- 
ceeding 2500 volts rms at sea level and 
700 volts rms at 60,000 ft. 

Present models are available for 
printed-circuit board thicknesses from 
0.061 to 0.071. Polarizing pins may be 
located in anv slot desired. 

Materials and construction are said 
to match requirements of MIL-C-8384. 
Gorn Electronics Div.. Gorn Electric 
Co.. Inc.. 845 Main St., Stamford, Conn. 
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SEMIRIGID POLYESTER RESIN 
FOR HIGH STRENGTH 
REQUIREMENTS 

Medium viscosity; semi-rigid type 
polyester is recommended for use 
with glass fiber where good impact 
strength and flexural strength are re- 
quired. 

Typical properties of Hetron 33 
laminates were determined on Yo in. 
Jaminates containing 40 per cent glass 
mat, 15 per cent filler and 45 per 
cent Hetron 33. 

Hetron 33 (Laminates) 


Flexural strength at 73 F, psi 
40,900 

Flexural modulus at 73 F, psi 
1.6 x 106 
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complete engineering 
data and drawings. 


Designed for delay intervals which are longer than 
those produc ed by magnetic relay s and shorter than 
can be produc ed by the usual types of thermal relays, 
these G-V Hot Wire Time Delay Relays make possible 
many simplified, lightened and improved designs. 


How They Operate: G-V Series H Time Delay Relays 
employ a group of nickel-chromium alloy wires, 

8 to 20 strands electrically in series and mechanically 
in parallel, as the actuating element. A mechanism 
holds these wires under tension and when the 
energizing Current passes through these wires, 
heating them and causing elongation, the mechanism 
multiplies this and moves the contacts into 


or out of engagement. 


Over two years of successful field service in electronic, 
aeronautical and industrial equipment prove these new 
G-V relays to be dependable, efficient and accurate. 
ADJUSTABLE DELAY 
5 
L AND LIGHT 


NIDE AMBIENT RANGE 


IC CNEDCITZATIN 
' > ENERGIZATION 


G-V CONTROLS INC. 


8 Hollywood Plaza, East Orange, New Jersey 


Flexural modulus at 180 F, psi 
1.0 x 10° 

Tensile strength at 73 F, psi 
21,500 

modulus at 73 F, psi 
1.7 x 106 


Tensile 


Hetron 33 is considered an excellent 
molding resin, especially for matched 
die molding. Laminates made from it 
are strong, stiff, resist impact crack- 
ing, and, in addition, are self-extin- 
guishing. Tests made are said to 
prove that such laminates can be 
baked at 350 F. for 90 min several 
times without crazing or cracking. 
Polyester resin 33 is now available in 
limited commercial quantities. Durez 
Plastics Div. of Hooker Electrochem- 
ical Co.. Waleck Road, North 
wanda, N.Y. 


Tona- 
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INSTANT RESET 
THERMAL DELAY 


Thermal 
when 


time delay instantly 
its energizing circuit is inter- 
rupted, either during the timing cycle 
or after its completion. This feature 
makes available a means of obtaining 
instant reset in d-c timing circuits. 
Type BR Time delay unit contains 
thermal and magnetic elements mount- 
ed in a single case. The. total delay 
interval comprises a_ brief 


resets 


heating 


period followed by a longer cooling 
period, and the output contacts operate 
when this total cycle has run to com- 
pletion. The thermal elements at this 
point are cool and ready for another 
timing cycle. Short energizing pulses 
may be repeated indefinitely without 
causing contact operation. 

Presently available are models\ for 
standard delay intervals of 2, 5\I5 
20, 30, 60, 120, 180, and 300 sec. 
Energizing voltage is 28 
Time delay tolerance is +10 per cent. 
Output contacts are either normally 
open or normally closed, SPST. Con- 
tacts are rated at 2 amp up to 230 volts 
a-c and 1 amp up to 32 volts d-c. 
Energizing power averages 6 watts 
during the timing cycle. 

The Delay Unit is contained in a 


case 2-%, in. x 2-%@ in. x 3-%¢ in. 


volts. d-c. 


JULY 1957 ELECTRICAL MANUFACTURING 





PERFORMANCE PROVEN 
»-- FOR OVER 25 YEARS 


RESISTORS 


and 


RHEOSTATS 


H-H Long-Life Resistors 


Blue Ribbon Resistors 


Rugged blue ribbon resis- : gested 
tors provide higher watt- TYPE A RH 
age ratings per unit, save 

space and weight. Con- 

struction features high 

temperature, vitreous 

enamel, crazeless coating 

for maximum moisture re- 

sistance. Aluminum thru- 

bar distributes heat uni- 

formly. Corrosion resistant 

and vibration-proof. 


Gray Line Resistors 
These dependable resis- 
tors feature high tempera- 
ture gray enamel coating 
and stronger core for 
extra dependability under 
the most extreme operat- 
ing conditions. All wire 
connections on H-H Long 
Life Resistors feature all = eae a 
welded construction. The TYPE AMS RH 
fixed, ferrule and adjust- mY 
able types meet MIL-R-26 
specifications. 


EOSTATS (25 Watts) 


Functions smoothly under 
the most adverse condi- 
tions. Terminals of strong, 
corrosion resistant alloy, 
are permanently welded 
to winding form. Wound 
ring is made an integral 
part of the refractory base 
by vitreous enamel. Shafts 
are insulated. Three ter 
minals permit use as po 
tentiometer or rheostat. 


Featuring porcelain-vitre- 
ous enamel construction, 
Type AM rheostats are ex- 
ceptionally rugged, com- 
pact and possess excellent 
heat dissipating character. 
istics. Resistive element 
is wound on a flat, pure 
mica form, placed within 
a refractory base and com- 
pletely embedded in vitre- 
ous enamel. 


EOSTATS (25 Watts) 


This type Hardwick Hindle 
Rheostat includes all the 
electrical and mechanical 
advantages featured in the 
Type AM with lug termin- 
als. However, Type AMS 
Rheostats incorporate 
screw type terminals. 


TYPE H RHEOSTATS (50 to 1000 W.) 


Hardwick Hindle quality components offer circuit 
designers and engineers exclusive electrical and 
mechanical features. These design “plus” factors 
provide complete dependability where severe 
operating environments are encountered in 
commercial or military service. Complete data 

on H-H Rheostats and Resistors is available on. 
request. Call or write for illustrated resistor 

and rheostat catalogs today! 

Standard stock items available for , 

immediate delivery from authorized 

local electronic parts distributors, 


High temperature enamel 
affords maximum safety 
under overloading. H-H 
bus-bar construction pro- 
vides ample resistance, 
ample safety under maxi. 
mum current require- 
ments. Constant pressure 
contact arm provides trou- 
ble-free operation. 


The Mark of Quality Since 1924 40 HERMON ST, NEWARK 5, N.J., U.S.A. 
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Pre-calibrated : 
THERMOSTATS 
and MOTOR 

PROTECTORS 
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& (with leads) 


NEw 


DA-5L 
(Shown actual size) 
As in all other ““Temp-Guard” thermostats, the new DA-5L Series is 
engineered to provide compactness, extremely fast action, ruggedness, 
accuracy and high reliability . .. fine silver contacts, totally enclosed, 
or special alloys for special applications... hermetically sealed or 
Fiberglas insulated for varnish dipping or baking, and priced right. 


A new brochure — 8 pages of engineering data, plus samples are avail- 


able on request. Or, send in your specifications for Dales engineering 
— This service is free. 


& THE FRANKLIN DALES CO. 
Temp-Guard 





ouaaeme to 





& (with terminals) @& (prototype) 


Thermostats 
SSS a 180-184 East Mill Street, Akron, Unio 


for 









FILTER BODIES — Designed to 


meet the most exacting requirements 
in control of liquids. 


uniform 


pieces answer the 
need for many parts in low voltage 


usage .. . furnished with a VT —————— 
white finish, or glazed in various ENGINEERING HELP—Our ceromic engineers 
“tine will work with you in selecting or de- 


signing the port best suited to your 
opplication. Tell us your requirements. 


STEATITE — Especially suited to an 
application where low loss or great 
strength is required. 


REFRACTORY — Component parts 
that give excellent service under 
great temperature variations, 





Serving the Electrical and Electronic 
Industries since 1919. 


WISCONSIN PORCELAIN CO. 
115 Market St. 
Sun Prairie, Wisconsin 


190 


high; weight: 8 oz. All components are 
hermetically sealed. 

Ambient temperature range is —65 C 
to 125 C. The device will withstand 
shock of 30 and 10 g vibration over the 
5 to 500 cps range. G-V Controls, 
Inc., 8 Hollywood Plaza, East Orange, 


N.J. 
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NEUTRON D=TECTOR TUBES 


A new neutron detector tube for use 
in reactor control and reactor monitor- 
ing systems is an enriched boron tri- 
fluoride proportional type for counting 
thermal neutrons. It is available in 1, 
2, and 2-%« in. diam of various ac- 
tive lengths. Nominal operating volt- 
age is 1700 volts with a 250 volt min- 
imum plateau having a typical slope of 





2 per cent per 100 volts. A second 
type is of the recoil type. It has a 
polyethylene inner wall and an ethy- 
lene filling and is used to count fast 
neutrons. Nominal operating voltage 
is 1575 volts. It is supplied only with 
a diameter and length corresponding to 
standard three-chamber ORNL design. 
The Victoreen Instrument Co., 5806 
Hough Ave., Cleveland 3, Ohio. 
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SELF-THREADING LOCK NUT 


Self-threading lock nut cuts its own 
threads on die-cast or cold-forged studs 
of nameplates, medallions and related 
units. The Self-threading nuts are 
made of spring-tempered steel, com- 
prising a thread-cutting lock nut and 
flat washer in one piece, in sizes for 





1/8 in, 


3/16 in., 
threaded studs. The nut 
which fits all standard tools and shanks. 


and 1/4 in. un- 
is hex form 


It cuts deep, threads having high 
torque and tensile values and may be 
removed and reused on the same studs. 
The resilient washer base assures full 
360 deg contact on flat or irregular 
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Capacitor-type motor 
for wire recorder. 


Aircraft pressurizing 
pump motor. 


Turbine for canister- 
type vacuum cleaner. 


for your motor-driven products 


Whether powering industrial, commercial or domestic prod- 
ucts, Lamb Electric Motors have a record of exceptional per- 
formance. 


Outstanding motor quality and uniformity are the results of 
our high degree of specialization in both equipment and 
methods, combined with rigid process control. 


Your staff and ours working together can give your product 
the dependability and long life that result from this standard 
of motor quality ... and frequently give you lower costs. 


“Pocket-size” gear motor. 


THE LAMB ELECTRIC COMPANY «¢ KENT, OHIO 


A Division of American Machine and Metals, Inc. 
In Canada: Lamb Electric— Division of Sangamo Company Ltd.—Leaside, Ontario 


mb Elecliie 


SPECIAL APPLICATION MOTORS 
FRACTIONAL HORSEPOWER 
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How CHACE rHermosraric 
BIMETAL ACTUATES THE 


toa a 


A Product of 
Minneapolis-Honeywell 




























Regulator Co. 
Minneapolis 8, Minn, 
MOUNTING FEET 


HOT STOP 
MOTOR SHAFT 
BIMETAL 


HONEYWELL COLD STOP 


TERMINAL PANEL 
POTENTIOMETER 


TRANSFORMER 


The Honeywell Round (or any of the other M-H room thermo- 
stats) and the M829A Damper Control are among the controls 
that provide a modulating air volume zone re-balancing for forced 
air heating and cooling systems. Your residence now may have 
three or more such zone controls to compensate for changing con- 
ditions such as outdoor temperature, wind direction and velocity, 
solar radiation, cloudiness, etc. Constant comfort may now be 
yours at all times in recreation room, attic, living room, sleeping 
areas, or distant wings. Chace bimetal actuates these controls. 


The M829A Damper Control does NOT open and close the duct 
dampener each time the room thermostat calls for heat. The 
Chace Thermostatic Bimetal element makes and breaks the con- 
tact at intervals determined by the heating requirements of the 
zone. In colder weather the ON time increases. Thus the percent- 
age of time the circuit to the Damper Control is closed increases 
in proportion to the heating load. Current flowing for shorter 
or longer intervals through the bimetal coil element produces 
heat which causes the bimetal to expand and rotate the damper 
shaft. If less heat is needed in the zone, the damper “floats” 
slowly back and forth near the closed position. If near maximum 
heat is needed, the damper “floats” near the wide open position. 
The burner operation is controlled by a T835A Outdoor Reset 
Control whose two remote bulb elements maintain plenum tem- 
peratures proportional to outdoor temperatures. 


Remember Chace when you design for temperature actuation or indica- 
tion, or for protection of valuable equipment. Dependable Chace 
Thermostatic Bimetal is available in 28 types, in strip, coil or completely 
fabricated and assembled elements made to your specification. Write 
for new 44-page booklet, “Successful Applications of Chace Thermo- 
static Bimetal,"’ containing interesting uses of bimetal and many pages 
of engineering data. 


A eS 


1608 BEARD AVE., DETROIT 9, MICH. 





work surfaces, and on perpendicular 
or off-angle studs. 

The fastening operation does the 
thread-cutting while tightening. Parts 
are pulled up tight with a strong re- 
silient spring locking action that will 
not loosen in service. Available plain 
or with bonded-in plastisol sealer for 
assemblies requiring protection against 
water and dust. The Palnut Co. 66 
Glen Road, Mountainside, N.J. 
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PERMANENT MAGNET 
ALTERNATORS 


An extensive line of a new type of 
permanent magnet alternators offers 
several advantages for aircraft, guided 
missile, automotive, and industrial ap- 
plications. These advantages include 
extreme durability and reliability, ex- 
cellent wave form, and ability to re- 
cover from dead shorts without any 
effect on voltage or performance. An 
entirely new principle of rotor con- 
struction permits these brushless gene- 
rators to be driven by electric motors, 
jet air drives, turbines, and even gaso- 





line engines, and the unique rotor can 
withstand tremendous acceleration and 
overspeed condition for extended peri- 
ods of operation. Each rotor is a solid 
mass of metal, requires no insulation, 
and is practically indestructible. 
Additional advantages claimed for 
the LearCal alternators include smaller 
sizes and weights than conventional 
generators, due to ability to operate at 
high speed. A typical production unit 
400-cycle permanent magnet alternator 
is rated at 12,000 rpm continuous duty. 
In addition to being highly efficient, the 
alternators are virtually maintenance- 
free. Since these alternators utilize 
permanent magnet fields, they require 
no external excitation and no slip rings. 
commutators, or brushes. Sparking, ex- 
plosion hazards, radio interference and 
costly maintenance are virtually elimi- 
nated. The alternators are offered for 
most standard voltages, 400-cycle, sin- 
gle phase; or three phase, either wye 
or delta connected. Other available con- 
figurations include compound units, 
delivering both a-c and d-c, with built- 
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You'll find a new challenge 
and a rewarding career in 


Manufacturing Engineering 


« IBM 


More than ever before, Manufacturing 


Reliability of minia- 
turized components: 
real technical challenges 
are presented to main- 
tain high reliability 
standards. 






Engineering at IBM provides an opportu- 
nity to demonstrate your ability and ver- 
satility — with commensurate financial 


reward. 


With a stable balance of civilian and mili- 
tary work, IBM offers challenging oppor- 
tunities in engineering the manufacture 


Computer systems of advanced electronic computers for in- 


tests: unusual respon- 
sibilities are available 
in testing various 
computer assemblages 
and unitized systems. 


dustry and business . .. science, education, 
and defense. 


If you are an electrical, mechanical, or 
industrial engineer — or have equivalent 
experience—you may qualify for a re- 
warding position at IBM—where promo- 
tions occur through personal achievement 
and new opportunities are created due to 


rapid company expansion. 


For details, just write, outlining back- 
ground and interests, to: 


Test equipment: broad 
opportunity to develop 
testers capable of verifying 
operations of computer 
systems, components, 
sub-assemblies. 


Mr. R. A. Whitehorne, Dept. 10907 
Mgr. of Engineering Recruitment 
International Business Machines Corp. 
590 Madison Ave., New York 22, N.Y. 







~ INTERNATIONAL 
BUSINESS MACHINES 
CORPORATION 


DATA PROCESSING , ELECTRIC TYPEWRITERS, MILITARY PRODUCTS 
Tooling systems: 


finalize tool designs, 
order tools and 
mechanisms for fabrication 
and assembly of latest elec- 
tronic components. 


SPECIAL ENGINEERING PRODUCTS. TIME EQUIPMENT 


Plants and laboratories: Endicott, Kingston, Owego, Pough- 
keepsie, N. Y.; Lexington, Ky.; Rochester, Minn.; San Jose, Calif. 
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Heyco Nylon 


STRAIN 
RELIEF 
BUSHINGS 


insulate and anchor the 
power supply cord to 
your housing... 






no need for grommets, 
wire knots or costly 
labor. 


ABSORBS TWIST 


Send for samples to fit your wire, today! 


HEYMAN 


MANUFACTURING COMPANY 
KENILWORTH 1, NEW JERSEY 


HEY MAN! 


.-- SAY HEYMAN 
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in forced air-cooled rectifiers, two-bear- 
ing type units for belt or direct 
coupling drive, or for direct outboard 
mounting on driving motor or engine 
and units with standard AN pads for 
hydraulic motor drives. Output ratings 
range from 500 to 4500 va. Lear, Inc., 
Learcal Div., 3171 South Bundy Drive, 
Santa Monica, Calif. 
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ONE-PIECE NYLON CABLE 
CLIP 


New instant snap clips make fast work 
of cable and tube anchoring operations. 
The installer simplv pinches the ends 
of the black nylon clip together and in- 
serts it in a mounting hole. All the ad- 
vantages of nylon are incorporated in 
the one-piece clips. They have excellent 


* 





insulating properties, toughness over a 
wide range of temperatures, resistance 
to corrosion, and are non-magnetic. 

The clips completely eliminate the 
need for screws, fasteners and other 
smell parts which make cable mounting 
tedious and time-consuming. Weckesser 

o., Dept. EMC. 5701 Northwest High- 
way, Chicago 30, III. 
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HIGH TEMPERATURE 
MASKING TAPE 


An improved masking tape with better 
resistance to adhesive transfer and 
easier removal properties has been de- 
signed especially for critical high tem- 
perature masking applications. It can 
be used in temperatures up to 300 F. for 
bakes up to eight hours in duration. It 
will withstand heat cycles of shorter 
duration up to temperatures of 400 F., 
the manufacturer states. The tape, with 
its improved properties, has crepe 
paper backing and a firm pressure- 
sensitive adhesive. Field tested by a 
number of industrial paint finishing de- 
partments, the tape is used to mask 
treated as well as plain metal surfaces. 
It can protect electrical parts during 
varnish dip and subsequent bake cycles, 
hold textiles during high heat pleating 
operations and be used for outdoor 











IS YOUR 
BEST SOURCE 


FOR 
SOLDERING LUGS 
TERMINALS 


PRINTED CIRCUIT 
HARDWARE 





HERE’S WHY: 


® Specialized high production 
techniques afford lowest possible 
unit cost. 


® Precision tooling, rigid quality 
control assure tolerances to critical 
specifications. 


@® Ample stocks of over 1000 differ- 
ent parts permit prompt delivery. 


@ Malco specializes in a complete 
line of small stampings for Radio- 
TV, electrical/electronic and auto- 
motive industries. 


@ Our line includes terminals and 
printed circuit hardware in loose 
or in chain form for automatic 
insertion. 


Let Malco show you how you can save 
on production time and costs. Contact 
us today. 


Request handy ref- 

erence catalog con- 
taining specifications 
on standard and cus- 
tom-made lugs, termi- 
nals, corona rings, 
pins, contacts and 
similar stampings. 







TOOL and MANUFACTURING CO. 
vet W. Lake St., Chicago 24, ill. 
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thousands of combinations for 


REMOTE CONTROL 
SWITCHING 


rotary low-current 


SOLENOIDS* SWITCHES 


*Mfd. under license from 
G. H. LELAND, INC. 


The variety of Oak switches 

is almost limitless. Combined 

with Oak rotary solenoids, they provide 

an assortment of Rotary Selectors that 
covers almost any low-current application— 
simple or complex, military or commercial. 
Oak Rotary Selectors give a positive 
stepping action, even under severe vibration 
and shock. To help you get the exact 
remote-control unit you require, Oak 
engineers will be glad to work out special 
recommendations. Write for copies of 

the Oak switch catalog and rotary solenoid 
bulletin with time-saving layout sheets. 


SWITCHES @ ROTARY SOLENOIDS e MEG. 
CHOPPERS @ SPECIAL ASSEMBLIES e co. : 
VIBRATORS ¢ TUNERS 
1260 Clybourn Avenue, Dept. H, Chicago 10, Illinois 


Phone: MOhawk 4-2222 
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IAS solves tough 


production problem 


—to meet critical 


OVERLAP ON CONTACT 

POINTS WAS CONSIDERED 
IMPOSSIBLE TO MASS-PRODUCE. 
I-S ENGINEERS PRODUCED THE 
PART WITH PRECISION TO SPARE 


7 a ee 


Hermetically Sealed Limit Switch employs 
I-$ Beryllium Copper Flipper Blades 


e FOR SUPER PRECISION ACCURACY 
e COMPLETE FREEDOM FROM FATIGUE 


The Electro-Snap component illustrated is hermetically sealed, 
ruggedly constructed to provide an environment-free, super-durable 
limit switch. The I-S flipper blades of beryllium copper offer ex- 
cellent electrical characteristics, super precision accuracy and 
freedom from fatigue. If you have a spring problem, I-S engineers 
will be happy to explain the unique advantages of Beryllium Copper 
and make specific recommendations. 


Write or call today for the I-S catalog on Beryllium Copper com- 


pression springs, flat springs, strip springs, contact strips, contact 
rings and screw machine parts. 


INSTRUMENT PROCESSED” 
SPECIALITIES CO - INC 


254 Bergen Bivd., Little Falls, New Jersey 
Telephone: Little Falls 4-0280 a 


masking for up to one month duration. 
One type has a tensile strength of 20 
pounds per inch of width, an adhesion 
to steel of 25 oz per inch of width, and 
elongation of 9 per cent and it is 8 mils 
thick. It is available in standard roll 
lengths of 60 yards and in any width. 
Minnesota Mining and Manufacturing 
Co., 900 Faquier Ave., St, Paul 6, Minn. 
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METER-RELAY 


A unique control instrument, fune- 
tioning both as an analog-to-digital 


| converter and as a multi-contact meter- 
| relay, has been developed. Within it- 


capabilities, the device is claimed t 
be the simplest and most economical 
unit available for many control ap- 
plications requiring moderately accu- 
rate digital read-out. These applica- 
tions include telemetering, automatic 
testing, multi-grade sorting, reading of 
maximum values, and accumulating 
statistical quality control data. The 
unit also can be used to initiate sim- 
ple control action at a number of sig- 
nal points. Thus. when different grades 


of alarm or correction are desired, 
instead of control action at a single 
preset point, the new device can be 
substituted for a battery of conven 
tional control components such as 
meter-relays. 

Called the LIAD  (Low-Current- 
Analog-Digital), the instrument has 
the sensitivity, simplicity and versa- 
tility associated with D’Arsonval move- 
ments and can be operated directly 
from virtually any sensing element. 
These include thermocouples, — ion 
gauges, differential transformers, strain 
gauges, bridge circuits, and photocells. 

The LIAD differs, however, from 
most other instruments built around 
a D’Arsonval movement in that it con- 
verts low level signals from sensing 
elements into a form suitable for 
transmission over greater-than-usua! 
distances. Resolution accuracy of sig- 
nals from the LIAD can be as high 
as one part in 64. Signals transmitted 
and resolved are usually indicated on 
meters or punched cards. A_ printed 
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Synchronous Speed 


with Induction Simplicity 


os 


PRG 4 


®@ Constant speed, regardless of 
load or voltage, depends only 
on frequency 


® Synchronized speeds for a 
number of motors 


e Adjustable speed by frequency 
control at any speed setting 


... has uses in: 


@ Synthetic Fiber @ Metering Pumps 


Production @ Electronic Computers 


@ Wire Drawing @ Printing Presses 
@ Plate-Glass @ Frequency 
Conveyors Converter Sets 
@ Packaging @ Drives for 
Machinery Electronic Power 
@ Food Processing Supplies 


@ High Speed @ Continuous Bristle 
Cameras Cutting 


Do YOU Have an Application ? 
Allis-Chalmers engineers are anxious to help 
you determine where Synduction motors can 
improve your operations. Call your A-C office 
or write Allis-Chalmers, General Products 
Division, Milwaukee 1, Wisconsin, for Bul- 
letin 51B8440. 


Allis-Chalmers new development—the Synduc- 
tion motor — now makes these characteristics 
available at low cost. The sturdy frame and 
simple design, similar to that of a squirrel-cage 
motor, eliminates collector rings, brushes and 
rotor insulation — cuts maintenance. Other 
important advantages include across-the-line 
starting, wide range of speeds and high efficiency. 


Synduction is an Allis-Chalmers trademark. 


ALLIS-CHALMERS 
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circuit scale is used instead of a nor- 


&, 


| mal dial. Output is determined when 


es . 
Ros | a read-out coil, energized either man- 
== | ually or automatically, pulls a pusher 
gue | bar and the pointer down on the 


| scale. Two types of circuit scales are 
available. Type A has one band di- 


For every control, tap, | ried int 10 0 90 segments, Type 


B scale has from two to six bands, 


| 
= | 
. | 
i 
1 
| 


each divided into a modified binary 


and transfer application. | | code, with 64 positions the maximum. 


Thus, each position of the pointer re- 

sults in a combination of circuit clos- 
| ures. Fastest operation is about twice 
| a second. Assembly Products, Inc., 
| Chesterland, 14 Ohio. 


Circle No. 27, Reader Inquiry Service Cards 
preceding back cover 


| VARIABLE AUTOTRANS- 
| FORMER LINE EXPANDED 
Completely new and also redesigned 
units in the Variac line of variable 
autotransformers include such features 
as complete conformance to military 
specifications and higher ratings for a 
given size and weight in addition to all 


TANDEM TYPE P, 30-10A 


@ Save valuable panel space 

© Simplify control of complex circuits 

® Give “dead-front” mounting safety 

®@ Listed by Underwriters Labs, Inc. 

© Can be furnished to latest Navy specs. 


-@ Ratings from 2 amperes to 200 amperes, 30 to 
250 volts d. c., and 125 to 500 volts a. c. — 
depending on number of circuits and nature 


of load. the standard available provisions for 

Write for combined catalog giving useful ganged assembly, motor drive and the 

design dato én‘ Esco rotary switches. use of the “Duratrak brush track. A 

as | complete new series with 50 and 25 

i : : eae =| amp ratings at 115 v and 230 v respec- 

é i E Cc T °) re) S WY / | r re tively replaces the former largest units 

{NS which were correspondingly rated at 
wy) CORPORATION | 40 and 20 amp. Smaller autotrans- 


: formers with higher load ratings than 
PAST SS Lor) former designs are made possible by a 


construction which dispenses with the 
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Accopac fiber gaskets offer 
new high in sealing efficiency 


New materials seal at higher temperatures under light or heavy flange loads 


The new, expanded line of Accopac® materials brings an entirely 
new degree of sealing efficiency and dependable performance to a 
wide range of fiber sheet gasket applications. 

Where flange pressures are in the range of 800-2000 psi, there 
are Accopac compositions that contain cork for added compressibil- 
ity and sealing efficiency at these relatively low unit loads, For 
heavy-duty jobs, where flange pressures are 2,000 psi or higher, 
there are other, more dense Accopac materials that contain no cork. 

All Accopac compositions are made by an exclusive patented 
process, in which individual fibers are coated with a synthetic latex 
binder before the sheet is formed. This assures uniform distribution 
of binder and fibers, and the result is a strong, homogeneous material. 


ifie? 

A major advantage offered by this process is that Accopac mate- 
rials have unusual dimensional stability, Accopac gaskets won't 
shrink or grow in the flange—or in storage—because their synthetic 
binders are non-extractable and will not vaporize even at temper- 
atures up to 250° F. 








There are Accopac compositions made to meet virtually any com- 
bination of operating conditions. The chart below briefly describes 
various Accopac cellulose fiber materials and shows their character- 
istics and suggested uses. For more information, write Armstrong 

es tae nen ae ae Cork Company, Industrial Div., 7007 Ingersol St., Lancaster, Pa. 





Accopac cellulose fiber gasket materials 
- ; 
COMPRESSIBILITY: MINIMUM TENS! 

GENERAL CHARACTERISTICS TYPE CURVE /HOMPOSITION, CHARACTERISTICS, AND USES % 1,000 PSI AMO (PSI) Le 
FOR FLANGE PRESSURES FROM Used to xe certain greases, high aniline point oils, water, and 
800-2,000 PSI other sefvices not involving aromatic fuels. Highly compressible 
For increased sealing efficiency at materigi containing finely ground cork. Styrene-type (Buna S) rubber 800 
these relatively low unit loads, there bindef. Underwriters’ approved. 
are three Accopac materials that ~ 
contain finely ground cork. These 
materials seal under bolt pressures 
as low as 800 psi and are recom- - 
mended for applications where This is a pre-compressed material in which the natural interstices 
flange pressures are up to 2,000 have been closed by pressure. It seals at flange pressures as low as 
psi and where temperatures do not 800 psi. Generally suitable for sealing lighter petroleum distillates 
exceed 250° F. and water services. Nitrile-type (Buna N) binder. 


Gederally suitable for sealing lighter petroleum distillates (including 
gasoline) and water services. Highly compressible. Nitrile-type 
ABuna N) binder. Underwriters’ approved. 


FOR FLANGE PRESSURES OVER Very high quality material recommended for heavy-duty flanges 
2,000 PSI where bolt torque loss and extrusion must be held to minimum. Dense 
For heavy-duty flanges, where bolt composition with low compressibility. Contains mineral filler. Nitrile- 
pressures are 2,000 psi or higher, type (Buna N) binder. 

there are Accopac materials that 
contain no cork. These are dense 
formulations designed to take 
heavy loads with minimum extru- 
sion and loss of bolt torque. Where A medium hard, oil-resistant composition for use with high flange 
temperatures do not exceed 250° pressures. Contains special mineral filler and nitrile-type (Buna N) 
F., they offer an economical substi- binder. 


Soctiag compressed asbestos sheet Recommended for medium to heavy flange pressures in services 


i : where chloroprene-type { neoprene) binder is preferred. 


“Tested per ASTM D1147-53T 


A low-cost, medium-density material recommended for medium to 
heavy-duty flanges. Moderate oil resistance. Binder is blend of syn- 
thetic rubbers, including nitrile-type (Buna N). 


You'll find additional helpful infor- 
mation on the whole line of Accopac 
fiber sheet gasket materials—includ- 
ing the new Accopac asbestos fiber 
materials—in this new folder. 


(Arm strong accopac 


... used wherever performance counts 
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the most 


conservatively rated 


silicon power rectifiers 


in the industry! 


ACTUAL SIZE 





International Rectifier Corporation also produces over 600 silicon rectifier types for all DC requirements. 


Silicon Power Diodes Silicon “Cartridge” Rectifiers 
Hundreds of types in three basic styles 
in voltages from 50 to 1,000 PIV. Her- 
metically sealed, all-welded construc- 
tion. Send your application for 
recommendations. 


Silicon Rectifier Stacks 


Hermetically sealed junction diodes 
mounted on copper cooling fins, 
stacked to include interconnections 
required for specific circuits. Inquire 
about wide range of ratings. 


Ratings from 300 volts PIV at 100 ma 
half-wave DC output to 16,000 volts 
PIV at 45 ma. Hermetically sealed, 
metallized ceramic housings. 





TYPES NOW IN FULL PRODUCTION 


i 1 HERMETICALLY SEALED...GLASS TO METAL 
2 ALL WELDED CONSTRUCTION 


3 LOWER CURRENT DENSITY IN THE CRYSTAL 


es 4 STUD TYPES TO MEET YOUR REQUIREMENTS 


SILICON DIODES 


international Rectifier 


x - OC. eo 2 Oo N 
EXECUTIVE OFFICES: EL SEGUNDO, CALIFORNIA + PHONE OREGON 8-6281 


NEW YORK: 132 E. 70TH ST., TRAFALGAR 9-3330 * CHICAGO: 205 W. WACKER OR., FRANKLIN 2-3888 * CAMBRIDGE, MASS., 17 OUNSTER ST., UNIVERSITY 4-6520 


IN CANADA: ATLAS RADIO CORP., LTD., 50 WINGOLD AVE. W., TORONTO, ONTARIO, RU 1-6174 


The World’s Largest Supplier of Industrial Metallic Rectifiers 





Take ALL the 
Oe aD 
Your Variable Speed 

NCL 


Put Lovejoy’s exclusive in- 
dividualized service to work 
for you...a complete line of 
variable speed pulleys and 
transmissions — plus person- 
alized engineering guidance 
to assure full satisfaction. 


Gh Coneterstette | 
a: bet Tansee 


Speed ratios: up to 10 to 1 
Horsepowers: fractional to15 
Constant belt alignment 


Instant speed changes while 
equipment is running 


Easily installed 
on new or old 
equipment. 


Here’s how it works... 
a simple and convenient two-step plan: 


oO Lovejoy sends you full informa- 
tion on the types of variable speed 
pulleys and transmissions available 

. along with a guide sheet to 
help you supply us with pertinent 
information on the type you need 
and the service you require. 


TYPICAL EXAMPLES: 


Type 160 Pulley and No. 200 Tilting Motor 
Base proved the right combination for a 
mailing machine 


Proper drive for a slat bed rip saw is 
provided by a Type 302 Pulley. 


ee Depending on your require- 
ments, Lovejoy rushes recommen- 
dations, blue prints, suggested 
solutions to problems... or, if you 
desire, will send a representative 
to give you first-hand assistance. 
For standard or relatively simple 
applications, cost quotations can 
be furnished immediately. 


Type 135 Pulley meets all requirements on 
a vibrating machine. 


This Lovejoy “double” solved a grading 
machine problem —Type 145 Pulley and 
No. 2 Select-O-Speed. 


Save time and expense. Get your Variable Speed 
Pulley Guide by requesting Form 118F today. 


4802 WEST LAKE STREET 


CHICAGO 44, ILLINOIS 


over-voltage provision for those applic- 
ations in which this is not required. 
The “militarized” Variacs offer high 
and low temperature grease and corro- 
sion and fungus resistant treatment of 
parts. General Radio Co., 275 Massa- 
chusetts Ave., Cambridge 39, Mass. 


Circle No. 28, Reader Inquiry Service Cards 
preceding back cover 


RUGGED FOOT SWITCH 


Rated for 7 amp at 110 a-c, a new 
foot switch is rugged and long-lasting, 
being encased in Neoprene. It is 
dust-proof and resistant to chemicals 
and oil, utilizing a rugged phenolic 
plastics interior unit with 4 in. 
tungsten points and phosphor-bronze 


springs. The switch is plugged into 
a standard outlet, with the equipment 
to be. controlled plugged into the 
switch cord socket. It is also avail- 
able with heavy duty cord less plug, 
and without cord. Chicago Telephone 
of California, Inc., 105 Pasadena Ave., 
South Pasadena, Calif. 
Circle No. 29, ReaJjer inquiry Service Cards 
preceaing bac« cover 


TIM: SWITCHES FOR HEAVY- 
DUTY LIGHTING LOADS 


New tungsten-rated switches are de- 
signed to carry a momentary inrush 
surge of more than 8 times their normal 
current rating, for heavy-duty incandes- 
cent lighting loads. The new time 
switches are specially designed to coun- 
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where, how and why 
electrical equipment 
manufacturers look ahead 
with aluminum in 


Allis-Chalmers has designed and built 
an experimental aluminum-wound 
80° rise ventilated dry-type power 
transformer with highly promising 
performance possibilities. This 750 
KVA, 3 phase, 60 cycle, load-center 
transformer has high and low voltage 
coils of aluminum, and uses alu- 
minum for high and low voltage 
bus assembly. 

This is an excellent example of 
how Allis-Chalmers’ continuous re- 
search program benefits their cus- 
tomers. If material shortages should 
occur, or if the economies of alu- 
minum are great enough to consider 
conversion, Allis-Chalmers can meet 
the problem with less delay and 
less cost. 


F ELECTRICAL SYSTEMS 
FROM POWER SOURCE TO END USE 


", Reynolds exciting dramatic series, Sundays, NBC-TV 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 


From power source to end use, 
for conversion or new applications, 
strong, lightweight, easily fabricated 
aluminum is reducing costs and im- 
proving performance in countless 
other types of electrical equipment. 
For details and assistance from 
Reynolds Engineering service on your 
products or problems, call your near- 
est Reynolds Office or write Reynolds 
Metals Company, P.O. Box 1800-ED, 
Louisville 1, Kentucky. 


PCED TLL 


REYNOLDS G33 ALUMINUM 





teract contact welding. The increased 
capacity for lighting loads. made _ pos- 
sible with the tungsten rating, guaran- 
tees long, continuous, trouble-free per- 
formance. Models include standard 
on-off, skipper and short interval (5 to 
60 min) switches. Three major en- 
gineering advancements are incor- 


contacts, with increased surface and 
self-cleaning design, provide positive 


—Stainless or Carbon Steel action, better conductivity, and freedom 


- =e from welding. The new contact material 
STAINLESS : The many superior qualities of employed is remarkably immune to pit- 
PAGE Stainless Tinned Armature Banding Wire ting, arcing, and sticking. New spring 
have made it the choice of leading motor manu- brass blades. channeled for greater 
facturers. PAGE superior tinning facilitates solder- 
ing. It has high tensile strength (200,000 psi and 
up) for compactness...low permeability and high 
resistance for greatest efficiency. It is non-corro- 
sive for safety and long life. More economical than 
bronze, as smaller diameter can be used. 


rigidity, eliminate bounce and_= give 
more positive make and break action. 
The new high power switching mechan- 
ism produces four times more switching 
power. The new tungsten-rater switches 
incor porate a heavy-duty synchronous 
CARBON STEEL + Inexpensive tinned banding wire for timing motor, snap-out mechanism, 
lower-priced motors. Available in three grades: A, B, and C1. heavy-duty terminals, and manual con- 
The high strength of C1 is an advantage where light weight trol with automatic reset. All of the new 
must be achieved. switches are approved by Underwriters 
, 2 Laboratories and Canadian Standard 

All above wires shipped on 50-to150-pound reels Association. International Register Co.. 

Wire or Write our Monessen, Pa., office for full information 2624 W. Washington Blvd.. Chicago. 


Page Steel and Wire Division ™ 


Circle No. 30, Reader Inquiry Service Cards 


AMERICAN CHAIN & CABLE oe preceding back. cover 


Monessen, Pa., Atlanta, Chicago, Denver, Detroit, Houston, 
Los Angeles, New York, Philadelphia, Portland, Ore., 
San Francisco, Bridgeport, Conn. 


REGULATED D-C SUPPLIES 

A new tubeless magnetic amplifier con- 
trolled d-c power supply has a voltage 
range of 0-150 volts, at currents from 
0-114 amp. The range of this power 
supply is such that it can frequently be 
used in place of two separate supplies. 
The unit is regulated to +1.0 per cent 
for line or load, with a compensating 
adjustment control to secure positive or 
negative impedance, thus giving zero 
load regulation. Ripple is 0.1 per cent 
for all line or load conditions and 


transient response is better than 0.2 
sec. Line input range is from 105-125 
VE y OV volts at 60 cps. A front panel vernier 


control makes it possible to obtain any 
a. GF-13B Solderless Ground Fittings— b. GF-23 Conduit Solderless. Adjustable output voltage within the range. There 


Rugged bronze for strong, permanent 


swivel hub. Strong bronze alloy. For 42” are two 41% in. square meters for volt- 
grounding. For 42-1" 154-152", 144-2" pipe. 


to 1” dia. pipe. age and current. Model C169 is avail- 
«. Cast Clamps meet REA and utility . SL Type. UL approved. Tempered pure able for rack or cabinet mounting, with 


standards. Low-resistance copper al- copper. Wire up to AWG #8 solid. dimensions 8°4 in. high by 19 in. wide 
loy. Wedged connection won't loosen. Positive and permanent. hy 14% 3 : 
xy 14% in. deep. 


H. B. SHERMAN MANUFACTURING CO. An electronically regulated d-cypower 


aa supply, Model R25, is now also ‘avail- 
Battle Creek, Michigan able, of particular interest to OEM 


users because of its compactness, meas- 
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PPS 


SERIES-TRIP SHUNT-TRIP RELAY-TRIP 
Over-current sensing and cir- Permits remote tripping 
cuit interruption take place in through appropriate circuit- 
the protected circuit. Breaker closing contacts in remote- 
may also serve as the equip- control or safety devices. 
ment power switch. 


Provides a separate control 
circuit through the coil termi- 
nals; this circuit may be at a 
higher or lower voltage. 


versatility... 


53% 


CALIBRATING-TAP DUAL-RATING AUXILIARY CONTACTS 
Permits control of two circuits, Protects equipment capable 
with tripping in response to of operating on either of two mechanically coupled to the 
overloads in main circuit only. input voltages. The breaker breaker 


has two current ratings, one remote indicators, alarms, etc 
overload coil. 


Miniature snap-action switch 


permits control of 


HEINEMANN CIRCUIT BREAKERS PERFORM A VARIETY OF 
ROLES IN CONTROL AS WELL AS PROTECTIVE FUNCTIONS 


Because a single hydraulic-magnetic circuit breaker ratings ... with instantaneous tripping action or a 
can be used to handle the functions of several sepa- selection of time-delayed responses. 

rate components, Heinemann may be able to help Only Heinemann can give you this kind of spe- 
you reduce equipment wiring complexity and asso- cialized service in equipment-matched protection 
ciated production costs. and control. 


In addition to the special forms shown above, Complete information is available in the useful 


“Circuit Breaker Engineering Guide"’, Bulletin 201. 
It’s yours for the asking. 


Heinemann circuit breakers are available—to your 


specifications—in standard, odd or fractional current 


ELECTRIC COMPANY 


99 Plum Street, Trenton 2, N. J. 
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Now You Can Use General Electric 
To Help Cut Engineering Costs, 


-# 


— 


ENERAL G@@ ELECTRIC 


HERE’S JUST ONE EXAMPLE OF THE MANY G-E COMPATIBLE-INSULATING SYSTEMS AVAILABLE TO YOU 
CLASS B INSULATION FOR RANDOM-WOUND MEDIUM HP MOTOR 


VARNISHED- MICA MAT- VARNISHED | *GLYPTAL 
COMPONENTS at Vaaave> =| GLASS COVERED | GLASS-FILM aoe = GLASS-MICA INSULATING 
WIRE COMPOSITE MAT COMPOSITE] PAINT 


CONDUCTOR 


col : e 
SEPARATOR ' 


SLOT 
INSULATION 


VARNISH - 
TREATMENT 


CONDUCTOR 


SPACERS AND _ 
SEPARATORS 
STATOR |VARNisH 


TREATMENT 
FINISH 


*Registered trademark of General Electric Co 








Compatible-Insulation Systems 
Improve Product Performance 


G-E COMPATIBLE-INSULATION SYSTEMS INCLUDE INSULATING MATERIALS THAT 
“WORK TOGETHER”—ARE ENGINEERED TO MEET YOUR PRODUCT REQUIREMENTS 


What is a Compatible-Insulation System? It is a group 
of insulating materials which are chemically, physically, 
and electrically compatible with each other, and with 
all other materials with which they come in contact. 

Now General Electric offers you pre-tested insulation 
systems designed especially to meet your specific 
product requirements. This ‘“‘systems approach” to 
selecting your product insulation saves you many hours 
of valuable engineering time and gives you a better 
product, too. 

In motors, a General Electric Compatible-Insulation 
System increases product life and improves efficiency 
. . . because General Electric insulating engineers can 
“‘pre-test’’ the insulating materials for compatibility 
under operating conditions. That’s the way a G-E in- 


sulation system comes to you . 
efficient operation. 


. . ““pre-tested” for 


LOWER MAINTENANCE COSTS, LONGER EQUIPMENT 
LIFE, AND FEWER PRODUCTION LOSSES are other im- 
portant benefits of a General Electric Compatible- 
Insulation System. Reason: compatible insulating 
materials avoid the breakdowns due to corrosion, 
abrasion, brittleness, shrinkage, and other common 


hazards of incompatible insulating materials. 


SEE FOR YOURSELF HOW General Electric Compatible- 
Insulation Systems save you money and improve your 
product quality. Write today to General Electric Com- 
pany, 845-2, Schenectady, N. Y. 


BENEFITS OF A TYPICAL G-E INSULATING MATERIAL USED IN YOUR SYSTEM 


e Alkanex wire enamel resists 145 C 
continuous operation 


e Can increase motor horsepower up to 25% 


e Saves weight and materials 


A typical example of a General Electric compatible 
insulating material is Alkanex wire enamel, (left 
photo). Shown compared to ordinary wire enamel, 
(right photo), after accelerated heat aging at 145 C, 
Alkanex enamel is unharmed; the other wire enamel has 
cracked and split because it could not withstand the 
effects of the heat. Result: Alkanex coated wire allows 
higher operating temperatures in smaller frame sizes— 
thus increased horsepower, savings in weight and 
material, and longer life for your equipment. 





ALKANEX WIRE ENAMEL 


ULE Maa 





Progress /s Our Most Important Product 
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"our design is i frosen..... 


“~ 


the order went to the 


MAN FROM 


PHILLIPS”’ 
















Put your relay 


problems ‘on ice’ Particularly suited 
for general control and timing circuits, 
the Type 33B power-type relay provides 
the long life and extreme reliability 
required for your most critical appli- 
cations. For maximum efficiency, the 
COR. CHARACTERISTICS: frame, armature and core are manufac- 


> Volt ' | . ee 
a a a att he sean tured from high grade magnetic iron 

Up to 450 volts A.C., | 
60 cucies and the armature operates on phosphor 
Resistance: Up to 12,000 Ohms. bronze bearing pins. Its stationary con- 
Operating Cunent: 0.007 Amps., D.C., minimum tacts are mounted on molded phenolic 
See ie RE eh, ete blocks while the movable contacts are 
CONTACT ASSEMBLY: carried on phosphor bronze blades. All 
AE et AS ene Sree, contact blades may be individually set 

and transfers. Code number 13 or 14 silver atl awe Set Calle « oe 
ccaaltial heidi ies canis inal, with ac ae screws. Coils “ 8 - 
cision-wound on non-corrosive bobbins. 
MOUNTING: ; : pod : 
Frame Vessnd fer fees 06-38 tension emme For A.C. operation, silicon iron parts 
venison and copper shading rings on the coils 
Caciik: acti teiadaals a re standard features. 

ee aaenaee Whatever your relay stumper— mullti- 

vg-in ssemodiies . — ae . ele eT . 

ilindhciinsiagidte cael tates contact, power or hermetic ally-sealed 
Hermetically-sealed Assemblies the man from PHILLIPS can help you. 


HERMETIC SEALS, MULTI-CONTACT, POWER, HERMETICALLY SEALED RELAYS, ACTUATORS 


PHILLIPS 


PHILLIPS CONTROL CORPORATION . . . JOLIET, ILLINOIS 
AN ALLIED PAPER CORPORATION SUBSIDIARY 


SALES OFFICES: NEW YORK - PHILADELPHIA - BOSTON - SAN FRANCISCO - DENVER - SANTA MONICA 


WASHINGTON - WINSTON SALEM - CLEVELAND - DALLAS - SEATTLE - KANSAS CITY - ST. LOUIS - DETROIT 


uring 8 in. long by 5% in. wide overall 
by 45g in. max. height. This is rated at 
300 volts 0-50 ma, and is intended to be 
incorporated into equipment as a refer- 
ence supply. Line or load regulation is 
0.1 per cent or better, using stable ref- 
erence tube type 5651, ripple is held to 
1 mv, and input may be 105-125 volts 
at 50-60 cps. The power supply is iso- 
lated from the chassis so that positive 
or negative output is available. Univer- 
sal Electronics Co.. 1720 22nd St.. 
Santa Monica. Calif. 


Circle No. 31, Reader Inquiry Service Cards 
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FAST RESPONSE AIR VALVES 


A new series of high flow capacity in- 
stant-action poppet-type control valves. 
designed for use on large brake, clutch 
and other devices, especially on high 
speed applications is said to provide al- 
most instantaneous response due to ex- 
tremely short poppet travel. This ultra- 
fast response provides shorter machine 
cycle time and results in increased work 
output, says the manufacturer. Other 
advantages are said to include more 





accurate cuts on high speed cut-offs. 
less brake and clutch slip with de- 
creased maintenance costs and mini- 
mum downtime, faster machine set-up 
and improved operating safety because 
of minimum machine drift and over- 
travel. 

Simple in design and construction, 
the halves have only three moving parts. 
The air-cushioned poppet is operated 
by a standard Valvair PC solenoid pilot. 
Cast Navy M bronze valve bodies, stain- 
less steel moving parts and Hycar seal- 
ing materials are reputed to afford ex- 
ceptional resistance to corrosion. The 
valves are offered with integral pilots or 
for remote pilot operation, in both 2 
and 3-way types, NO or NC. Working 
pressures range from 10 to 200 psi: in 
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EVERY TYPE—EVERY USE 


Ball Bearings 


Cylindrical Roller Bearings 
Spherical Roller Bearings 
Tapered Roller Bearings (“Tyson ) 


*Reg. U.S. Pat. Off. Tyson Bearing Corporation 


lhe. Most Siler rolling Covtact bearimg in the worl of Tokay 
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BUILT TO TAKE 
BEATING 


ta Ei inna Ms cciaantivannidl ss 


TURNLOK® and POLARIZED 


You're in mighty good company 

when you specify the quality line of 

P&S Turnlok and Polarized devices. 

Hundreds of plants today depend 

on these P&S products for the long 

haul—for the beating they must ® 
take in the most rugged service. mark of Quality 


Just off the press . . . the completely new P&S catalog 
describing the full line of these and all other P&S wiring 
devices. Write for it today. Address Dept. .M-13. 


PASS & SEYMOUR, INC. 
SYRACUSE 9, NEW YORK 


60 E. 42nd St., New York 17, NY. 1440 M. Pulaski RG, Chicage St, tH. 
te Canada: Renfrew Elec. & Retrig. Co. Ltd., Reftrew, Ontarie 


MAKE THE COMPLETE JOB COMPLETELY P&S 








1. 14% and 1% in. NPT sizes. Solenoid 
pilet coils for a-c or d-c. any voltage, 
are available. They are also offered in 
14 to 1 in. NPT sizes. with standard 
sc-cenoid pilots. built to JIC standards. 
Valvair Corp., 454 Morgan Ave., Akron 
11, Ohio. 


Circle No. 32, Rea’er Inquiry Service Cards 
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HIGH OUTPUT D-C 
GEN"RATOR 


A newly designed permanent magnet 
d-c generator with an unprecedented 
high output for its size and weight 
has been develoned. It has a 10-watt 
output at 10 volts min. d-c at 8000 
rpm, continuous duty, with 1000 hr 


life and 25 C max temperature rise, 
and rejuires 3 oz-in. input torque. 
The diameter is 1.25 in.. length 2.6 
in., weight 7 oz, and it is face mounted. 
The generator can be made to meet 
MIL-E-5272A specifications. John Os- 
ter Mfg. Co., Avionic Div., 1 Main St., 
Racine, Wis. 
Cucie No. 33, Reader Irquiry Service Cards 
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RUGGED HEAT-STABLE SILI- 
CONE RUBBER 


Tough heat-stable silicone rubber, 
Silastic 916. combines the thermal 
stability and high dielectric preperties 
characteristic of silicone rubber with 
a mechanical strength and abrasion re- 
sistance said to closely approach that 
of conventional organic rubbers. Silas- 
tic 916 is also nontoxic and serviceable 
at extreme low temperatures. Easily 
processed. it does not “nerve up.” but 
can be milled and compounded after 
self-aging almost indefinitelv. Suitable 
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FORD BUILDS FOR THE FUTURE WITH 


CY’ PAK 


... controlling form grinder sequencing 
in automatic transmission production 


CYPAK* static controls have already outlasted conven- 
tional relays previously used at the Ford plant in Livonia, 
Michigan. No down time for control maintenance has 
been necessary with this highly repetitive operation in 
over 17 months! 

Logic and sequencing control of two Springfield Machine 
Tool Co. form grinders is performed by CYPAK static 
control apparatus. CYPAK activates the solenoids of hy- 
draulic valves controlling the grinder’s feed cycle. 

In machining the impeller housing of automatic trans- 
missions, the operator places the workpiece in the chuck, 
presses the cycle button ...and CYPAK does the rest... 
automatically. 

For complete information about CYPAK call your 
Westinghouse representative, or write Westinghouse 
Electric Corp., Dept. B, P.O. Box 868, Pittsburgh 30, Pa. 


*Trade-Mark 
J-22019 


you can Be SURE... iF iTS 


Westinghouse 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 





Te ee 


RECLULOTAULNG, 
SINGLE REVOLUTION CLUTCH 
rTM a TEC me] 


60 CYCLES PER SECOND! 


IMMEDIATE 
DELIVERY 


for bread-board testing 


Over-runs up to 3600 r.p.m. 
30 Ib.-in. torque—Y%” bore 
Model No. SR-2 


TESTED FOR 20,000,000 CYCLES 


. with no measurable wear. There is no practical limit to the 
endurance of a Precisionspring Single Revolution Clutch. No 
loss of driving torque. 


POSITIVE, ACCURATE POSITIONING 


You can depend on the unfailing accuracy of these clutches. 


FULL LINE OF STANDARD CLUTCHES 


... torque capacities of 10, 30, 50, 100 and 200 lb.-in. . . . avail- 
able Sept. 1. Per pound-inch of transmitted torque, they will 
be smaller, lighter and more compact than other clutches. 


EASILY ENGAGED AND DISENGAGED 


The energizing force required for engagement and disengage- 
ment is very small, which means that simple and inexpensive 
methods of actuation can be used. 


LOW FIRST COST, LOW MAINTENANCE 


In large quantities, the clutch illustrated above costs only $15.00. 
The first cost is.the last; no lubrication or other maintenance. 


MARQUETTE DIVISION 


AUER TL 


- CORPORATION © CLEVELAND 10, OHIO 


7) Test this MARQUETTE DIVISION 
R 1145 Galewood Drive, Cleveland 10, Ohio 
enarkable () Send clutches checked below, at $51.00 each, under full 
Clutch ! warranty. Our order No. 


MAIL THE J Model No. SR-2-1—Clockwise rotation 
COUPON (J Model No. SR-2-2—Counter-clock rotation 


(-] Send complete information about Precisionspring Clutches. 
COMPANY 
NAME (Please Print) 
ee eee 


212 


for molding. extruding or calendering, 
916 can be hot-air vulcanized. It also 
remains firmer in the unvulcanized 
state, thereby minimizing possible dis- 
tortion of extruded shapes prior to 
curing. Typical properties for Silastic 
916 include tensile strength in the 
range of 1500 psi. Tear strength is 
approximately 200 ppi. Elongation is 
over 500% and durometer (hardness 
rating) is from 50 to 60 on the Shore 
A scale. 

The useful temperature range of 
Silastic 916 extends from —130 to over 
500 F. It also shows excellent resist- 
ance to compression set or permanent 
deformation under pressure, after pro- 
longed exposure to elevated tempera- 
tures. 

Suggested applications include oven 
door gaskets. and wire and cable coat- 
ings. Pilot plant quantities are cur- 
rently available. Dow Corning Corpora- 
tion, Midland, Mich. 


Circle No. 34, Reader Inquiry Service Cards 
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ELECTRO-HYDRAULIC SERVO 
CONTROLLED DRIVE 


Precision speed control from zero to 
maximum and positive follow-up posi- 
tion control from a remote command 
unit are provided by an_ electro-hy- 
draulic servo-controlled drive which 
has been successfully anplied to equip- 
ment such as molding, forging and 
other presses. grinding and metal- 
working machines and large antenna 
rotators, 

Dials may be set for two different 
speeds in one direction and _ selected 
by a flip of a toggle switch. or for any 


speed in one direction and another 
speed in reverse. The dials may also be 
manually adjusted for stepless speed 
variation in either direction. Instan- 
taneous position control is available by 
operation of a switch in the command 
unit, to the right in the illustration. 
The transmission is equipped with a 
linear differential transformer which 
produces an electrical signal propor- 
tional to slide block movement. If the 
slide block voltage is not identical to 
command voltage, the servo valve spool 
is actuated. The movement of the spool 
permits fluid to flow to or from the 
control cylinder to position the slide 
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SOLDERING 
TROUBLES 


Here! 


Ue Oe ee tah te 
UMC rele Me oe Mert] (-(-ae-lf-)-1-t- ME ama 
resistors have been formed and color- 
coded. Any tarnish that may have formed 
CUCM mele EM Litem 
Wire leads of Stackpole resistors first 
receive the conventional tin-lead coat- 


ing before being inserted in the molds. 


DUM ii -at ee Melee: ted 
AS ola dll CMe iti le Me Mac te lite ll-) (woe 
SES Cela a Me tute late (Mol Ml] ols 
recommended soldering is on the 
order of 1% ... far less than the 
OTL MeL Mm dale late (Melati t-te 


ACMI Mm ieul: uimey Liste 


TOPS FOR PRINTED PACKAGED FOR 
CIRCUITRY... AUTOMATION... 


Ease of soldering is a “must” Stackpole fixed composition resist- 
in printed circuitry applications. ors in 44-, 1- and 2-watt types are 
Stackpole fixed composition re- supplied either in reel, stack or 
sistors provide it in full measure! strip packs as required. 


Electronic Components YU Division 


STACKPOLE CARBON COMPANY « St. Marys, Pa. 


In Conoda: CANADIAN STACKPOLE LTD., 550 Evans Ave., Etobicoke, Toronto 14, Ont. 


X' RRESISTORS 
COMPOSITIO 
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_ DESIGN ENGINEERS 0, 1: 


GASCLINE BLENDER CON- 


TROL PANEL buiit by Proportion- 
ee:s, Inc. for Shell Products. 


REAR VIEW Panel contains 58 
d.ffeont types and sizes of ex- 
piosion-preo Condulets—a _ total 
of 715 in all. 


NATIONWIDE \ 


See) vistRisution \ 


exclusively threugh 


ELECTRICAL 
DISTRIBUTORS / 


*Rezgistered 


CROUSE-HINDS company 


"No matter what type of 
explosion-proof fitting we 


No matter how complicated your electrical con- 
duit layout, you'll find everything you require in 
the Condulet Catalog. There are more than 
15,000 different types of Condulets, plugs, re- 
ceptacles, switches, controls, circuit breakers 
and lighting fixtures—for both hazardous and 
ordinary locations. 


For complete freedom in layout design, get 
acquainted with Condulets. Product Engineering 
Advisory Service available on request. 


Main Office and Factory: Syracuse, N. Y. 


Crouse-Hinds Company of Canada, Ltd.: Toronto, Ont. 


Pe 


block. Any error between the original 
signal from the command unit to the 
amplifier unit and from the transducer 
unit will result in repositioning of the 
slide block. Output speed will remain 
near constant; accuracies from 0.1 to 
1.5 per cent can be expected. The 
complete drive is designated “Any 
Speed” by the Oilgear Company, M/I- 
waukee. Wis., 1560 West Pierce St.. 
M. E. Engebretson, N. C. 


Circle No. 35, Reader Inquiry Service Cards 
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SPRING-LOADED DIODE CLIPS 


Two spring-loaded diode clips hold se- 
curely fragile diode pig-tail leads. and 
bring the number of such clips offered 
to three. The three can handle pig-tail 
leads ranging in size from 0.005 in. to 
0.085 in. in diameter. 
Smallest size clip is designated 

X2146 when furnished with a screw 
stud X2147 when furnished with a rivet 


- l. 
1 

mounting. The middle size clip is 
known as 2329 with a screw stud and 
2330 with a rivet mount; the large 
diode clip is 2339 with a screw stud 
and 2340 with a rivet mount. Each of 
the three rivet mounted clips is avail- 
able with five different shank lengths. 
Cambridge Thermionic Corp., 453 
Concord Ave., Cambridge, Mass. 


Circle No. 36, Reader Inquiry Service Cards 
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IMPROVED INSULATION 
TAPES 


Two improved types of electrical in- 
sulation tapes, made from non-woven 
fabric of Dacron polyester fiber and 
reinforced with filament yarns of Dac- 
ron have approximately 50 per cent 
more tensile strength than former 
types of polyester web. Commercially 
available in widths up to 44 in. and 
lengths up to 720 yd, the reinforced 
polyester webs are expected to find 
wide use in applications requiring 
considerable strength and can be used 
on automatic taping machines. 

The polyester webs have the advan- 
tages of very low moisture absorbency, 
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Pilot teeth guide 
fastener on for easy 
hand starting. 


Hardened spring 
stee/ teeth bite in, resist 
dislodging force. 


AF A ecccncne ranma 


Simplity assembly, save costs! Springrip Fasteners are simple to apply to rods and 
studs .. . assure exceptional strength without special preparation . .. no costly threading or 
drilling required. Standard Springrip Fasteners with pilot teeth now in stock and available for 
immediate delivery. Full details on all cost-saving Springrip Fasteners and other Fastex Shaft 
Retention Fasteners are found in new Fastex Catalog No. AF-9. This important booklet contains 
complete technical data, dimensions and application suggestions. Write for your catalog today! 


FASTEX 
DIVISION OF ILLINOIS TOOL WORKS 


195 Algonquin Road- Des Plaines, Illinois 


In Canada: 
SHAKEPROOF-FASTEX cs 
Division of Canada F 

Iinois Tools, Ltd. 


Toronto, Ontario 





i 


Series 
200 


lg AY ka ‘ Series 100 


+,005 
— 025 -00 


es) aC 


ACITANCE CHANGE WITH TEMPERATURE 





EMPERATURE—DEGREES C 


“How Large?.... 


1 mfd at 35 volts 
Series 200 5 mfd at 35 volts 
20 mfd at 35 volts 


FANSTEEL METALLURGICAL CORPORATION 


North Chicago, Illinois, U.S.A. 


superior varnish pickup and heat re- 
sistance, good dielectric propertie-. 
and greater conformability than con- 
ventional cotton, glass, or synthetic 
cloths previously used. The manufac- 
turer states that the polyester webs 
have conformability and _ elongation 
that permit snug fitting to irregular 
surfaces without pulling apart, strength 
retention up to 430 F and moisture 
absorption of only 0.5 per cent com- 
pared with 24 to 27 per cent for 
cotton. Moisture absorption is so low 
that the prebake, usually necessary to 
remove any accumulated moisture be- 
fore impregnation with varnish, is 
eliminated. Minnesota Mining and Mftz. 
Co., 900 Faquier Ave., St. Paul 6. 
Minn. 
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POWDER-ACTUATED SWITCH 


A recently developed squib-actuates 
switch has special characteristics that 
are attractive to designers of aircraft. 
missile and special weapons compo- 
nents. Encased in a metal housing, 1 
in. x % in. x 2% in. the new 
switch provides four sets of contacts 


which can be furnished in any com 
bination of normally open and_ nor- 
mally closed positions, as desired. Ex- 
tremely rugged, this explosive-fired 
switch is unaffected by vibration of 
100 g amplitude from 20 to 2000 eps. 
and is not damaged by shock accel- 
eration of 15000 g in any direction. 
There is no contact bounce. 


Electrical Characteristics 


Insulation resistance 
between open con- 
tacts at 500 volts: 5 x 10'! ohms 
Contact resistance, 
closed contacts at 
1 to 10 amp: 4x 10-* ohms 
Current capacity of 
contacts: continu- 
ous: 10 amp 
for 100 millisecond: 100 amp 
Actuation time of 
switch: 
With carbon bridge 
ignitor less than 1 millisec 
With wire bridge 
ignitor 2-4 millisec 
Delay actuation can be furnished, if 
desired, with a corresponding change 
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in dimensions. The  squib-actuated 
switch can be potted in wax or resin 


compounds. Atlas Powder Co., Parke | 
Thompson Ordnance Section, 9404 | 
Watson Rd., St. Louis 19, Mo. 

Circle No. 38, Reader Inquiry Service Cards | 
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PRE-ASSEMBLED STUD 
BEARING 


The Rollset bearing, a combination of 
stud and nylon roller is preassembled 


before shipment and is_ particularly 
economical where molded nylon parts 
and studs are presently being handled 
as separate units. The self-lubricating 


quality of the nylon roller assures quiet 


operation, smooth rolling action, and 


Wide Range 
High Performance 


resistance to wear under loads. The 

stud can be produced of either zine or 

cadmium-plated steel, stainless steel or 

aluminum. It is left soft for riveting 

and can also be supplied threaded, “How Smal/2..... 
knurled or grooved for special assem- 

blies. General Bearing Co. Inc., 47 

Roselle St., Mineola, N.Y. 


Circle No. 39, Reader Inquiry Service Cards 
preceding back cover 


FINNED TUBULAR HEATERS 


New finned tubular heaters provide 
six times as much radiating surface 
as standard tubular heaters. They are 
designed for forced or natural con- 
vection air heating in ducts and space 
heaters, baseboard room heaters, ovens. 
railroad cars, and many other ap- 
plications requiring a dependable 
source of heated air. The fin is spirally 
edge wound frem a continuous strip 
of steel. It is then silver brazed to the 
surface of the sheath of the tubular 
heater, forming a permanent bond 
which insures good heat transfer. The 


FANSTEEL METALLURGICAL CORPORATION 


North Chicago, Illinois, U.S.A. 
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When to specify 
VULCAN ELECTRIC 
CARTRIDGE 
HEATERS 


a\\\\ 


1. When application is for: 
Complete insertion into machine 
parts, dies, platens, molds, presses, 
die blocks of embossing machines, 
packaging machines, etc. 

2. When specifications call 
for: Length—1” to 25” (or longer); 
diameter— %”" to 114" (or great- 
er); wattage — 10 to 3200 (or 
higher); voltage — standard 115 
or 230, special 6 to 440; sheath — 
brass, steel, nickel or high temper- 
ature alloys; standard or special 
lead wires or terminals. 

3. When you have “hot” 
problems: Vulcan Engineers are 
ready to provide special heating 
units — engineered to your needs. 


Complete Line of 
ELECTRIC 
HEATING UNITS 


Whatever your need for electric 
heat, Vulcan offers you a complete 
line of low-cost, efficient units — 
cartridge, strip, tubular, finned, 
immersion, band and ring heaters. 
Write for catalog. 


ELECTRIC COMPANY 
DANVERS . MASS. 


Cartridge « Strip « Tubular « Immersion Electric 
Heaters ° Soldering and Branding Irons 
Solder and Glue Pots 


heaters can be formed at the factory 
into one or a series of hairpin bends. 
Special bends may be made to in- 
dividual specifications. 

Bushings may be supplied in 1 in. 
or 114 in. diam with %4 in. or 7% in. 
machine thread. Terminal 
tion other than standard screw and 
nut type includes moisture-resistant 
silicone seals on low temperature heat- 


ers, and hermetically sealed terminals | 


with ceramic to metal seals for tem- 
peratures above 450 F at terminal ends. 
Standard 2—= and 3=kw heaters can be 
had in either 115 or 230 volts; higher 
wattages in 230 volts only can be 
used 2 in series on 460 volts. Standard 


construc: | 


Wattage ratings are from 2000 up to | 


8000, with lower or higher ratings 
available on request. Technical litera- 
ture giving complete sizes and ratings 
is available from Vulcan Electric Co., 
88 Holten St., Danvers, Mass. 


Circle No. 40, Reader Inquiry Service Cards 
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ILLUMINATED INDICATOR 
PUSH SWITCH 


Available 
cluding white and amber, a newly 
developed momentary contact 
with snap action is rated at 10 amp. 
110 v and 5 amp 220 v, resistive 
load. The cap consists of a 34 in. white 
translucent jewel which can be im- 


printed with any desired lettering and 


has a colored filter underneath. The 


| indicating light circuit is isolated from 


the switch circuit, which is available as 


| either normally open or closed. The 
| overall length of the device is 4%6 in. 
| and it will mount in a 1 in. diameter 


round hole in panels up to 6 in. 


| thick. The signal lamps may be stan- 


dard 110 or 220 volt units. Marco In- 
dustries Co., 207 South Helena St.. 


| Anaheim, Calif. 
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POLYESTER WEB INSULATION 


A new coated insulation called Fibre- 
mat combines the unique properties 
of the non-woven polyester web base 
with a specially formulated coating 
resin. Fibremat has several advan- 
tages over woven-base insulating ma- 
terials, both mechanically and _ elec- 


in five standard colors in- | 


switch | 


| 





000175" 
THIN 


Now available 
in production 
quantities 


Keeping pace with the advanced 
design of transistors and other elec- 
tronic components, Somers Brass 
Company has installed a unique mill 
for the production of ultra-thin strip. 
Brass, copper and nickel are now 
being rolled down to .000175”, up 
to 4” wide, in footages to satisfy 
mass production requirements. 


You can rely on Somers, special- 
ists for nearly 50 years, for the 
experience to solve your thin strip 
problems, whether in design or 
manufacturing. 


Write for Confidential Data Blank 
and a complete analysis of your 
present or proposed application at 
no cost or obligation. 


. EXACTING STAN DARDS On, 
° 


‘ ry 


Somers Brass Company, Inc., 
110 BALDWIN AVE., WATERBURY, CONN, 
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MORE THAN 

50,000 

DIFFERENT SPECS 
HAVE BEEN FILLED 

BY THESE 6 HOWARD 
UNIVERSAL AND D.C. 
FRACTIONAL H.P. MOTORS 


These 6 Howard motors account for over = os 
50,000 specifications, both military and com- GEAR REDUCTION UNITS 
mercial. One reason for this wide use is lee as cs a 
Howard’s ability to produce variations ex- ] 
actly suited to specific needs. 
Howard motors have such field-proven en- 
gineering features as automatic slot cell inser- | 
tion, which practically eliminates ““grounds;” 3 2700:1 
Zanderoll processed double dipped and dou- 
ble baked armatures providing deep, uniform Imperial | 3:1 2700:1 
varnish penetration for high bond strength 
and rock-hard coils minimizing “shorts and | 100 raf 
opens;” improved brushholder construction 
for accurate alignment and longer life; 2- 
stage, 3-plane dynamic balancing; and auto- 512 } 3:1 2700:1 | 
matic winding for tough compact coils, giving §,_-——}7——— >} 
uniform performance. 21.5:1 | 2600:1 
If you are currently using universal and | 


D.C. motors from 1/200th to % H.P., check | 3: 2700:1 | 
with Howard today. J 


ELECTRICAL SPECIFICATIONS 


MODEL 11A MODEL 100 MODEL 512 


SERIES SERIES SHUNT SERIES 
MOTOR MOTOR | MOTOR MOTOR 


sw _[si00 rs 
/ 








Maximum H.P. ratings are shown. Variations are available for less power to meet application requirements. 


/ UNIVERSAL & D.C. 1/200 to 1/2 h.p. » SHADED POLE 1/2000 to 1/8 h.p. 


Other Howard motors: / iouctioN 1/1400 to 1/8 h.p. - SERVO MOTORS + GEAR MOTORS - BLOWERS 


HOWARD INDUSTRIES, INC., 172° STATE ST., RACINE, WIS., TELETYPE: RAC 344 


{ 2085S. La Salle St., Chicago 4 
Sales Offices 942 S. La Brea Ave., Los Angeles 36 
Room 4822, Empire State Bldg., New York] 
300 Broadway, Camden, New Jersey 


DIVISIONS: (EMO etecTRIC MOTOR CORPORATION @&© ercronm MOTOR CORPORATION RACINE ELECTRIC PRODUCTS 
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(Cheniseal” NY LON 


Design with Chemiseal Nylon (duPont Zytel) which has the high- 
est compressive strength, is the most rigid, has the best resistance 
to heat, abrasion, chemicals, solvents, oils and greases—and is the 
lowest priced of the standard Nylon compositions. 


from prototype to production 


U.S.G. supplies Chemiseal Nylon in forms to suit your part 
requirements at every stage from prototype to plant scale 
production. 


EXTRUSIONS—rods, tubing, special shapes (gear & cam blanks, 
L-shapes and channels) for producing parts in your own plant. 


MACHINED PARTS—precision fabricated on high-speed auto- 
matics to your specifications. INJECTION MOLDED PARTS—volume 
production to close tolerances at lowest cost. 


Use this complete service as a yardstick to determine the most 


economical part production methods for your needs. Bulletin 
N-1056. 


United States Gasket Company 


n ' te d Camden 1, New Jersey 
tates 
asket Plastics Dwision 


OF THE GARLOCK PACKING COMPANY 


trically. Woven-base materials under 
elongation, due to continuous fiber 
construction, actually cut through and 
rupture the insulating coating. With 
its extreme conformability, Fibremat 
can be pulled tightly around knuckles, 
curved, or irregular surfaces, thereby 
eliminating air pockets. The electrical 
properties of the polyester web base 
contribute to the high = dielectric 
strength of Fibremat. There is an in- 
crease of at least 300 volts per mil 
over conventional materials, according 
to test data. The comparable dielec- 
tric constant of Fibremat and_ var. 
nished cambric allows its direct sub- 
stitution in high voltage systems with- 
out stress problems. This character- 
istic permits its application without 
splice re-design or worker re-education. 
Irvington Div., Minnesota Mining and 
Mfg. Co.. 9 Argyle Terrace, Irving- 
ton 1], N.J. 
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AXIAL-LEAD PRECISION 
WIRE-WOUND RESISTORS 


Wire-wound axial-lead resistors are de- 
signed to withstand high temperatures. 
These vitreous enamel resistors feature 
matched heat expansion of parts that 
eliminates crazing and cracks. All 


welded construction (resistance  ele- 
ment to cap and lead to cap) increases 
reliability. 

Standard resistors are available in 3, 
5 and 10 watts ratings. Standard 
Tolerances are +5 per cent (50 ohms 
and higher) ; +10 per cent (below 50 
ohms). Hardwick Hindle Inc., 40 Her- 
mon St., Newark 5, N.J. 
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HARD GOLD PLATING 
SOLUTION 


All the attributes that have been sought 
in hard bright gold are now avail- 
able through a new solution. Quali- 
ties assured in this HG gold are de- 
scribed as including super hardness 
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DESIGNING HEAT INTO YOUR PRODUCT? 


G-E Heaters Can Be Formed to Your Exact Design; 
Big Selection Saves You Design and Production Time 


HEATING LIQUIDS 


SIMPLIFIED DESIGN and easy in- 
stallation benefit maker of cement 
tester, who chose sturdy, flexible 
G-E tubular heaters. 


HEATING SURFACES 


aw 


FLEXIBLE BUT RUGGED G-E tubu- 
lar heaters are chosen by tire- 
retreader manufacturer after test. 
Other makes broke when formed. 


RAPID INSTALLATION is one 
benefit of uncomplicated design. 
Designer used straight-length tu- 
bular heaters in pre-heat oven. 


2 


SPACE LIMITATION is easily overcome with 
General Electric tubular heaters, which can 
be formed readily to practically any shape .. . 
without danger of breaking. 


GENERAL ELECTRIC tubular heaters bend easi- 
ly to the curved shape of tire retreader. 
Heaters are inserted into grooves in heating 
plate to gain maximum heat transfer. 


COMPACT DESIGN of pre-heat oven is possible 
with inside-mounted General Electric tubular 


heaters, which replaced outside, top-mounted 
heaters formerly used. 


TL 


3 


ce 


eifien atee 


G-E TUBULAR HEATERS simplify 
tester use. To begin test, operator 
need only plug in tester, load spec 
imens, and turn on switch. 


EXACT HEAT required for top- 
quality retreading of huge truck 
tires is achieved with high-efficiency 
General Electric heaters. 


te, 


UNIFORM HEAT throughout oven 
combines radiation and convection, 
since tubular heaters are mounted 
inside oven chamber itself. 


Section £723-9, General Electric Company, 


Schenectady 5, N. Y. 


FREE 1957 CATALOG 


60-page Catalog of General Electric heaters and 
heating devices—describes full line. Also provides 
helpful application data. GEC-1005 


Name 


Company 


Street 





and low stress with less porosity than 
the usual bright gold; karat is in the 
23-plus range, and deposits are bright 
and smooth-grained. 

Efficiency of the solution is said to 
be high, less gold being required to 
meet most specifications. With a wide 
operating temperature range, no cool- 
ing or heating is required. Cyanide is 
low, less than 1/10 oz to the gallon, 
and organic brighteners are not re- 
quired. Technic, Inc., 39 Snow St., 
Providence, R.I. 
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SPECIAL-PURPOSE HEXAGON- 
POINTED BOLTS ARE USEFUL 
IN APPLIANCES 


Feature of a special-purpose hexagon- 
pointed bolt for appliance and other 
units is its capability of adjustment 
from either the head or the point by 
means of wrenches. 

The hexagon-pointed bolt is suitable 
for use as a leveling screw on a major 


heavy appliance. Leveling adjustment 
is rendered easier by the use of a 
wrench on the point of the bolt, per- 
mitting more leverage than the con- 
ventional screw-driver slot. 
Hexagon-pointed bolts are manufac- 
tured by an extrusion process which 
forms the point. National Lock Com- 
pany, 1902 Seventh St., Rockford, I]. 
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MINIATURE CERAMIC 
SWITCH 


A new ceramic switch which can be 
“ganged” with up to eight decks 
offers one, two or three poles per deck 
as standard. Occupying less than 11% 


NY 


sf 
i 


ae 
‘ ws 
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For trouble-free electrolytic generator service ...use 


TIONAL 


= TRADE-MARK 


BRUSH GRADES 


BGX 
“COPHITE” 151 
“COPHITE” 157 


m Wherever you use low-voltage gen- 
erators for electroplating — tinning, 
galvanizing, anodizing or general 
plating, you can be sure of maximum 
equipment efficiency and life with 
“National” brushes on the job. Be 
certain you have the proper brush 
grade for your specific low-voltage 
generator application. A “National” 
brush specialist will gladly offer his 
recommendations — call him today! 


These “‘National’”’ metal-graphite brushes assure 
high current capacity with low-voltage drop. 


GRADE B8GX — a new brush grade suitable for all 
makes of plating generators. 

“COPHITE" GRADE 151 — a well established brush 
grade for general low-voltage service. 

“COPHITE" GRADE 157 — an excellent high 
metal brush grade for heavy duty service. 


GRADE 543 — a widely used brush grade for collector 
rolls on electrotinning lines. 


UNION 
The terms “National”, “Copbite’’, the Silver Colored Cable Strand and "Union Carbide” 
are trade-marks of Union Carbide Corporation 


NATIONAL CARBON COMPANY ° Division of Union Carbide Corporation ° 30 East 42nd Street, New York 17, N. Y. 
Sales Offices: Atlanta, Chicago, Dallas, Kansas City, Los Angeles, New York, Pittsburgh, San Francisco. In Canada: Union Carbide Canada Limited, Toronto 
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WHY NOT TRY TURRETS? 


~y SOCKET TURRETS 


... Simplify wiring, cut down assem- 
bly time and make up into compact, 
Sturdy structures...Eliminate use- 
less lead length and thus improve 
performance... Save design time 
for engineers. Also available in 
military version. 


A ila le in many Si es and types to fit 
b Zz 
va 


d:—Post Deck, Wall and Tinker 


1 
‘ 
‘ 
' nee 
y ‘ ever , 
G “+h nlugs and cases as required. 
: Turrets; with plus 
‘ 
1 
1 
' 
i 


STRUGTURES FOR CIRCUITRY \ -wie'™ catalog. 


VECTOR ELECTRONIC COMPANY, 3352 San Fernando Road, Los Angeles 65, Calif. « Tel. CLleveland 7-8237 





PROVED AND PREFERRED! 


PARAMOUNT Spiral Wound PAPER TUBES 


SQUARE, RECTANGULAR, ROUND 


Regular-type PARAMOUNT paper tubes used for 
millions of coil forms and other applications. 
Hi-Dielectric. Hi-Strength. Kraft, Fish Paper, 
Red Rope, Acetate, or any combination spiral 
wound on automatic machines. Any size from 
14" to 30” long, from .450” to 25” I.P. Produced 
from wide range of stock arbors or specially 
engineered for you. 


PARAFORMED— SQUARE OR RECTANGULAR 


Exclusive Paraforming method of tube making 
without artificial heat or pressure. Makes per- 
fectly flat side walls, square inside corners, and 
very small radius on the four outside corners— 
and does it all at the time of actual spiral winding. 
No sharp outside edges to cut wire. No need for 
wedges to tighten wire. Full rigidity and physical 
strength. Permits winding coils to closer toler- 
ances. Allows faster automatic stacking of coils. 
Approved and used by leading manufacturers. 
No extra cost! 


PARAMOUNT [uae 


letterhead for 
PAPER TUBE CORP. STOCK ARBOR LIST 
612 LAFAYETTE ST., FORT WAYNE 2, IND. 
ee OF OVER 2000 SIZES 
Standard of the Coil Winding Industry for Over 20 Years 


sq in. of panel space, this rugged 
miniature ceramic switch nevertheless 
contains up to 18 positions on a sin- 
gle wafer. Silver alloy contacts, rot- 
ors, and slip rings provide low and 
uniform contact resistance. Ceramic 
parts are silicone impregnated to 
function under extreme humidity and 
heavy solder terminals are supplied 
for wiring. This switch meets and 
exceeds the electrical and environ- 
mental requirements of MIL-Spe« 
S-3786. Flashover voltage at 60 cps 
is 1000 volts peak, current carrying 
capacity is 2 amp. These switches 
find a _ variety of applications on 
guided missiles, airborne radar equip- 
ment, and portable and mobile ground 
equipment. The Daven Co., Livingston. 


N.J. 
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HIGH TEMPERATURE LOW 
CAPACITANCE CABLE 


\ recently developed Teflon-air  di- 
electric miniature coaxial cable has a 
nominal overall diameter of 0.220 in. 
The conductor is No. 30 AWG, 74¢ 
outer jackets of Teflon, lacquered ny- 
outer jackets of Teflon, lacquered ny- 
lon braid, Teflon or silicone impreg- 
nated glass braid. are available as 
standard constructions. The low at- 


etree) 
eee tee 
BRA/D 


tenuation of the 10 mmf cable makes 
it particularly useful for high fre- 
quency, low level applications and as 
low capacitance probe cable. Capaci- 
tance values of less than 10 mmf, 
with somewhat larger overall diameters 
are also available. Excellent flexibili- 
ty is one of the most significant 
features of this new air dielectric co- 
axial cable. Among the other outstand- 
ing physical characteristics are soldera- 
bility, light weight, small size, and 
ready adaptation to a variety of con- 
nectors. 

For further information on the new 
Teflon-air dielectric miniature coaxial 
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New MTB unit ... Type C Hipersil core gives 
unit superior performance; up to one-third smaller 
for minimum panel space; optional Add-A-Part 
fuse blocks and breakers reduce your transformer 
inventories. 


NEW MTB TRANSFORMER 
_.. BETTERS NEMA REGULATION 
STANDARDS BY 30% 


Here is a new high inelectrical performance for trans- 
formers used on machine tools and electrical controls. 

The new Westinghouse MTB transformer has 30% 
better regulation than the NEMA standard. This 
means that you can use a lower rated Westinghouse 
transformer—a smaller, more compact transformer. 

This performance is attained—in the 1% through 
114-kvaratings—with Westinghouse Type C Hipersil® 
cores. The high permeability of Hipersil permits 
operation at higher flux density and means fewer coil 
turns and smaller coils. 

Coils are made with famous Bondar* coated 
wire—the Westinghouse insulation with a life 


expectancy of more than three times that of conven- 
tional insulation. 

And for more design flexibility—the new Add-A- 
Part feature. In ratings .075 to 1.5 kva, separate 
fuse blocks may be mounted. For transformers from 
1.0 to 1.5 kva, a Quicklag® circuit breaker can be 
added—a Westinghouse exclusive. This Add-A-Part 
feature permits control builders to maintain lower 
transformer inventories. 

So, for the biggest saving in small transformers, 
get in touch with your Westinghouse representative 
or write Westinghouse Electric Corporation, P. O. 


Box 868, Pittsburgh 30, Pennsylvania. *Trade-Mark 


J-70801 


you CAN BE SURE...iF ts Westinghouse 
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Ledex rotary solenoid 


7 : 
» withstands 500 r 
’ he 


— 


Now many remote control problems involving high ambient 
temperatures can be solved with 500° F. Ledex Rotary 
Solenoids. Specially selected and tested magnet wire and 
coil insulation, lubrication, bearing and return spring ma- 
terials give this new solenoid a life expectancy of 300,000 
snap-action operations at 500° F. 

The 500° F. solenoid provides all functions of standard 
Ledex Rotary Solenoids. They are compact, powerful and 
shock-resistant for versatile, dependable service. In addition, 
500° F. solenoids can be operated with much higher wattage 
inputs to produce higher torques, and their special construc- 
tion permits use in radioactive atmospheres without damage. 


Eight basic sizes 


¢: Ee 
Model No 1 2 3 5 6 7 8 
Diameter, Inches 1 1% 1% 1% 2% 2% | 3% 
Torque, Lbs. /Inches* 2 4 1.0 40 7.5 25.0 54.0 
OTrdue vai 4 t ok 


s for normal intermittent duty 


Let us review your high temperature applica- 
tions and make recommendations. Write today 
for complete information! 


123 WEBSTER STREET 
DAYTON 2, OHIO 


IN CANADA: Marsland Engineering Lid., Kitchener, Ontario 
IN EUROPE: NSF Ltd., 31-32 Alfred Place, London, England 


cable, write or call Tensolite Insulated 
Wire Co., Inc., 198 Main St., Tarry- 
town, N.Y. 
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VIBRATION MOUNTING FOR 
HEAVY LOADS 

Compact in size, a new Temproof 
mounting is designed to meet the 
specification requirements of MIL-C- 
172B and is seti-...up.ng in its res- 
onant range. Constructed for long ser- 
vice life, the mounting will support 


loads in either the upward or down- 
ward direction. This makes it suitable 
for a wide range of applications from 
electronic equipment to stationary ma- 
chinery. The new mounting features 
load capacities above 60 lb, tempera- 
ture resistance from —80 to -+-250 F. 
and superior vibration isolation per- 
formance in severe operating condi- 
tions. Lord Manufacturing Co.. 1635 
West Twelfth St., Erie, Pa. 


Circle No. 63, Reader Inquiry Service Cards 
preceding back cover 


ELECTRONIC RESET TIMER 


Designed specifically to accurately 
time short intervals from 0.05 to 10 sec. 
Bulletin 150 Electroflex electronic re- 
set timer has as its only moving parts. 
the armatures of two relays. 

Timer dial is calibrated directly in 
seconds and may be set with a high 
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Mallory Gyromet«.. 


the Alloy for Future Gyroscopes 


Gyromet—a new gyroscope material having higher tensile 
strength and greater elastic limit, will: 


Rotate at Greater Speeds 
Gain Greater Momentum 
Give Increased Accuracy 
Provide Added Safety 
Machine Readily 

Further Miniaturization 


Here is a brand new product of Mallory powder-metallurgy 
research—designed for applications yet to come. If this 
opens a path to your research problems—ask for further 
information on Mallory 1000 Gyromet, Bulletin 6-15. 


If your needs are not so critical as to require the advanced 
features of Gyromet, look into the features of Mallory 1000 
—the alloy which has set today’s standards for counter- 
balance and rotational inertia problems. 


Permissible rotation speeds within the 
elastic range of Mallory 1000 Gyromet 


rotors of various outside 


and inside 


diameters. Proportional elastic limit— 


62,000 psi. 


% WN % 2 Wa 


Oo. 


In Canada, made and sold by Johnson Matthey and Mallory Ltd., 


110 Industry Street, Toronto 15, Ontario 


Serving Industry with These Products: 


Electromechanical — Resistors * Switches * Tuning Devices 


2%2 2% 3 3% 3% 3% 4 4%, 4, 
D.IN INCHES 


Electrochemical — Capacitors * Mercury and Zinc-Carbon Batteries 


Metallurgical — Contacts * Special Metals * Welding Materials 


Expect more...get more from 


P.R.MALLORY & CO. Inc. 
¢ Vibrators A L L 0 x 


P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA 


For information on titanium developments, contact Mallory-Sharon Titanium Corp., Niles, Ohio 
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WHAT H&V INSULATING PAPERS 


CAN DO FOR PROTECTION & PERFORMANCE 


High Dielectric 
Flexible 









Printed Circuits Good Drawing 













































































Reasons Why: 
1. Strong — these papers stand abuse 
2. High dielectric strength 
3. Good drawing characteristics (good cuffing properties without 
splitting) 
4. Strictly neutral PH — for maximum service at high temperatures 
5. Service that makes and keeps friends 


When you think of insulating materials — think of H&V Paper 


There are a lot of new things being done with paper. Perhaps you 
would like to see a few of them without obligation. Just write us on 
your company letterhead . . . we'll take over from there. 











HOLLINGSWORTH & VOSE COMPANY 


EAST WALPOLE, MASSACHUSETTS 








Specialists in technical papers including .. . 

















ELECTRICAL INSULATING « ABRASIVE BACKING « LIQUID 
AND AIR FILTER « SATURATING *« ROPE AND JUTE TAG 
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RED WALLET * WET STRENGTH SPECIALTIES « INDUSTRIAL 
CREPE « COATING BASE SPECIALTIES 


degree of accuracy. Timing accuracy is 
maintained within 2 per cent of the 
initial setting, taking into consideration 
voltage variations of —15 per cent 
to 10 per cent, ambient temperature 
changes, tube replacement, and/or 
nominal vibration and humidity. 

All timer components are completely 
accessible. with remote control available 
in two variations. The dial may be re- 
moved from the timer and _ located 
remotely as desired. Eagle Signal 
Corp., 202 20th St., Dept. 1, Moline, 
Hil. 
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HIGH-POWER SILICON 
RECTIFIERS RATED UP TO 
140 AMP PER CELL 


Heart of high-power silicon component 
rectifiers is a small silicon wafer in a 
hermetically sealed enclosure of cera- 
mic and welded stainless steel. Ratings 
up to 140 amp per cell are available. 
Applications include d-c power sup- 





plies, electrolytic-electrochemical type 
equipment. computers, radar, tube fila- 
ment power supplies and similar elec- 
trical apparatus. The rectifiers, de- 
signed for air or liquid cooling. may 
also be used in convection cooled appli- 
cations at lower current ratings. Gen- 
eral Electric Company, Schenectady 5, 


N.Y. 
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GLOSS AND CURING SPEED 
DISTINGUISH NEW ENAMEL 


{ new urea formaldehyde resin for 
white baking enamel formulations offers 
the unusual combination of improved 
gloss with accelerated baking speed, as 
well as improved hardness, adhesion to 
non-drying alkyds and resistance to 
food stains and water. Enamels made 
with the resin are said to be particular- 
ly adapted for use on kitchen cabinets, 
refrigerators. hospital equipment and 
steel furniture. 

According to technical notes which 
are available from the manufacturer, 
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ACCURACY Ft 0.25%! 


Beckman: 
Berkeley 


Expanded Scale 


Voltmeters 


MODELS 101 AND 101-50 


FEATURES: * Accuracy of +0.25 % 
* True rms Reading 

* 0-1 ma Recorder Connection pn eye ad + 60-500 v) 
* Rugged design to withstand 


vibration, rough usage je 


DESCRIPTION: APPLICATIONS: 

Available as either portable or rack-mounted These Expanded Scale Voltmeters are invalu- 
units, these rugged instruments provide true able for all types of testing and development 
rms readings at an accuracy of +0.25% of work where high accuracy is a requisite; pro- 
input voltage over a range of 100-500 v in duction quality control of components and 
10 v steps (Model 101), or 50-250 v in 5 v circuits, developing new circuits, servicing 
steps (Model 101-50). Large scale divisions electronic instruments and systems, measuring 
reduce reading errors; results may be perma- voltages in a-c power systems, as a reference 
nently recorded on a 0-1 ma recorder. Use of instrument in the standards laboratory, and for 
a unique thermal bridge circuit provides + measurements of line voltage variations in the 
0.25% accuracy with standard meter move- field. They are adaptable for use in aircraft 
ment, eliminating delicate special movements. where vibration might damage more delicate 
The result is unusual ruggedness for an instru- meter movements. 

ment of such high accuracy. sa geal 


SPECIFICATIONS 


NS TS , 
f O Rack-mounted Models 101-R and 101-R-50 
BWALLEST SCALE DIVISION: | _02v 
Complete technical data is yours for the asking; why 
not write us now? Please address Dept. R7. 
0.8 of Critical Damping 
Beckman a 
DIMENSIONS: (PORTABLE) Berkeley Division 
2200 Wright Avenue, Richmond 3, California 
a division of Beckman Instruments, Ine. 
| 
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Paragon’ gives you speed 
..without fatigue! 


> 
=~ 
cs 


Check the response-to-the-touch. 
You can actually feel the difference! 


That’s why the Paragon Drafting Machine notice- 
ably cuts end-of-the-day fatigue . . . saves costly 
man hours... helps raise working standards. 

See how easily protractor control ring can be 
reached—no matter what position your hand its in. 
Another time saver. Touch that ring with your Jittle 
finger and scales rotate freely. Release pressure and 
scales automatically lock to nearest 15° position. 
And intermediate angles are just as easily set! 


Top day-to-day performance is guar- 
anteed by unique “open center" de- 
sign of arms which protects smooth- 
working factory-set band tension. 


A good look at a Paragon and a touch on that con- 
trol ring is worth 1,000 words! Try it before you 
buy any drafting machine—you can fee/ the differ- 
ence. 
89 YEARS OF LE..DERSHIP 

In equipment and materials for drafting, survey- 
ing, reproduction and optical tooling . . . in slide 
rules and measuring tapes. 


the physical constants are: solids 50% ; 
Butanol 30%; Xydol 20%; viscosity 
(as supplied) T-W; acid number 14- 
18; colorless and élear; mineral thin- 
ner tolerance—20 ce minimum per 10 
grams of solution; isoctane tolerance— 
15 ce minimum per 10 grams of solu- 
tion; weight per gallon—8.4 lb. The 
resin is known as Uformite F-222. 
Rohm & Haas Co., Resinous Products 
Div., 222 West Washington Square, 
Philadelphia 5, Pa. 
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TWO-POLE MOLDED CASE 
CIRCUIT BREAKERS 


Double-pole units in both 70, and 100 
amp ratings have been added to the 
Stab-lok line of molded case circuit 
breakers. The plug-in breakers are dual 
rated so that they can be used for both 
main or branch circuit protection, and 
thus convert standard load centers into 
main disconnect panels. Features in- 
clude thermal-magnetic action for rapid 


overload protection, automatic reset 
that eliminates need for relatching, 
pressure type solderless connectors for 
simplified aluminum or copper wiring 
and common trip action for two-pole 
disconnect when short or overload oc- 
curs through either pole. 

The breakers are supplied with heavy 
duty contacts and four-way stabs for 
two-pole position in any Stab-lok panel. 
Federal Pacific Electric Co., 50 Paris 
St., Newark 1, N. J. 
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MINIATURE HIGH VOLTAGE 
AND TEMPERATURE 
TERMINAL 

Only *¢ in. diam., the new terminal 


illustrated employs high-alumina cer- 
amic to achieve a voltage rating of 


KEUFFEL & ESSER CO. 


NEW YORK + HOBOKEN, NW. J. - Detroit + Chicago + St. Louls + Dallas « San Francisco + Los Angeles + Seattic + Montrems 
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NEW, 
COMPACT 48-FRAME 


Fractional HP 
MOTORS 


INDUSTRIAL QUALITY for all applications 


sores take less space... 


Rotor bars, end rings, and fans integrally pressure-cast weigh less... 
of virgin aluminum. Rotors dynamically balanced to very 9 
close limits; meet strict quiet-motor requirements, 


perform better! 


INSULATION 
Heavy vinyl acetal insulated wire, tough 
mechanically, thermally, and dielectrically, 
has excellent moisture resistance, highest uni- 
formity. Stator core slots lined with cells of . 
DuPont Mylar bonded to all-rag electrical 
paper. 


BEARINGS 
Sleeve: pressed into place in bracket which 
has been bored true in single set-up opera- 
tion. Finish boring operation assures proper 
bearing surface and concentricity. Ball: single- 
shielded, precision fitted in brackets. 


LUBRICATION 
Sleeve bearing type: wool yarn 
wicking provides constant oil sup- 
_ ply to oil groove. Inner sump cup 
retains excess oil which is tapped 
by felt wicks extending into the woolyarn. Ball 
bearing type: standard construction permits 
re-greasing. 


GOVERNOR and SWITCH 
For capacitor and split phase types. Rotating part 
securely press-fitted to shaft. At change-over speed, 
governor operates with snap action, quietly and with 
no flutter. Stationary switch is mounted on a terminal 
plate; plate is GLASTIC, a strong, moisture-resistant, 


arc-resistant glass-filled polyester laminate. Solid silver 
contacts are used. 


BEARING BRACKETS 
Pressure cast in special aluminum casting alloy. Stress Century Industrial Quality means design that does not 
relieved for permanent stability. Strong internal ribbing compromise dependability to gain slight cost advantages... 
for strength, and smooth outside surface. sturdy construction provides the stamina which assures con- 


tinuous operation. 48-Frame Motors now available from 
FRAME 1/20 to 1/3 HP... Performance-Rated to your needs... 
Stator frame rings formed of one-piece heavy rolled with weight savings up to one-third! 
as ond ee pel pea Test one of these motors for yourself. Call or write your 
alignment of bracket and a concentric air gap. Heavy nearby Century District Sales Office or Authorized Distribu- 
formed steel feet welded to frame ring. tor. Send for new bulletin 1-1P1. 


Performance-Rated MOTORS CENTURY ELECTRIC COMPANY 
1/20 to 400 HP 


1806 Pine Street ¢ St. Louis 3, Missouri ©@ Offices and Stock Points in Principal Cities 
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Heat-dissipating tube shields for miniature, subminiature, octal/power electron tubes 
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IERC’s FREE 
TUBE SHIELD ¢ 


DF helps 
mn 


— provides information you need to 

properly match over 1,400 sizes and types 

of electron tubes and heat-dissipating 

tube shields for best cooling, retention and om 
protection against shock and vibration! \ 


New 20 page IERC Heat-dissipating 
Tube Shield Guide has been carefully and 
accurately compiled in answer to 

many hundreds of Electronic Engineer 
suggestions and requests for just such 

a practical Guide. New design applications 
and retrofitting of electronic equipments 
with IERC Heat-dissipating Tube Shields 
(for the excellent cooling, extended 

tube life and reliability they provide) 
created the need for this type of 
professional information — plus another 
“first” for IERC —the first reference 
manual of this type to the electronic industry ! 


For a free copy, please send request 
on your company letterhead to: Dept. TSG. 


cs eg Q 


electronic research corporation 
145 West Magnolia Boulevard, Burbank, California 


3500 volts, sea level, an extra high 
temperature rating, ruggedness, and 
reliability. The center conductor and 
insulating sleeve are vacuum-sealed 
in a metal flange which can be her- 
metically sealed to the mounting sur- 
face with either soft or hard solder. 
Various finishes are available. Appli- 
cations include ultra-compact airborne 
units for high-altitude operation. 

Inquiries regarding specific applica- 
tions and operating conditions for the 
PC-52 terminal are invited and cus- 
tom designs are considered. Raytheon 
Manufacturing Co., Ceramic Sales, 
Waltham 54, Mass. 
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PRECISION RESISTANCE 
NETWORK 


A newly designed precision resistance 
network splits 600 volts into two 
parts within 0.01 per cent over the 
temperature range of 0 C to 100 C, 
and under adverse environmental con- 
ditions. The network is completely en- 


capsulated and hermetically sealed, 
and is capable of taking surges of 
double rated voltage. This network has 
specific application on computer power 
supplies and is representative of a 
line of precision resistance networks 
designed to meet specific needs. Gen- 
eral Resistance, Inc., Dept. 3, 577 
East 156th St., New York 55, N.Y. 
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SILVER CLAD NICKEL FOR 
BRAZING 


A new and improved brazing mater- 
ial is supplied as a_ predetermined 
thickness of silver brazing alloy on 
one or both sides of a pure nickel 
base. This is particularly useful for 
high temperature applications, such as 
stainless steel honeycombs, electronic 
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This premix consists of reinforcing 


thoroughly mixed with polyester resin 
containing Dow Styrene. 


The premix molding compound flows 
material, such as fiber glass or sisal, evenly to each and every section of the 

? closed die as it is compressed under 
heat and pressure. 


After a very short cycle, the finished 
premix molding is removed from the 

3 die. It is now ready for immediate 
assembly or shipment. 


CUTAWAY VIEW SHOWS uniform strength 


in every section. There’s no resin-rich area, no 


special reinforcing, no pre-forming. 


For lower bids: premix moldings 


For uniform strength: polyester resin with Dow Styrene 


Many complicated parts—especially parts with varying wall 
thicknesses—are now made better, at lower cost, by premix 
molding. There are no resin-rich areas. Strength is uniformly 
distributed. Pre-forming is eliminated. And holes and nozzles 
can be molded in a part, eliminating punching and drilling 
operations. 


Leaders of the automotive and appliance industries have 


proved the benefits of premix moldings for specific parts. 
Many innovations are now on the drawing boards. 


The product shown is an example of the many now being 
made by premix molding using Dow Styrene. For technical 
assistance on Dow Styrene, write THE DOW CHEMICAL 
COMPANY, Midland, Michigan — Plastics Sales Department 
PL 1886 H-2. 


Photographs through the courtesy of Fabricon Products, River Rouge, Michigan 


YOU CAN DEPEND ON 
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of 000003 


Help solve your problem? 


Then SPECIFY 
NATURAL MICA! 





Low thermal expansion, high dielectric 
strength of these .002” thick mica sheets 
help maintain top performance in heavy 
duty power transistor application. 


Natural MICA offers unusual 
linear and volumetric stability — 
from sub-zero to 1000°F — with 
equally LOW thermal conduc- 
tivity. Consider also its 6.2 kv/ 
mil dielectric strength, other 
important physical and chemical 
properties, 

You get all of MICA insulation’s 
advantages when FORD shapes 
and fabricates it into the precise 


forms you need, Write for MICA 
BULLETIN and details. 


SLIT IDR IRS PES 
YOUR PROBLEM ? 


:  ... Discuss it with FORD MICA s 
x engineers, backed by 40-year- 4 
g plus leadership in mica insulation . 


Ker, 


oy*, 


precision-stamping and fabrication 


‘2 
| ee | 


mua Pet! 








Tha) 
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en.min. 
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tubes, jet aircraft, and nuclear struc- 
tures. It is used in either of two ways: 
as a brazing shim where close con- 
trol of the flow of the brazing alloy 
is mandatory, and where joints must 
be perfect and free of voids; and 
where the entire surface is stamped 
and formed from the clad metal, so 
that the entire surface of the metal 
will be completely covered with sil- 
ver brazing alloy. In this way the 
alloy will be automatically 
preplaced so that blind joints of large 
area can be easily accomplished. 
Outstanding advantage of the im- 
proved Braze Clad “N” is its ability 
to be blanked. stamped, rolled, bent 
or otherwise shaped as if the brazing 
alloy were not present. Since the braz- 
ing alloy is metallurgically bonded to 
the base and never relaxes its grip 


brazing 


during the heating cycle, an even dis- 
tribution of the brazing alloy through- 
out the joint results, with inti- 
mate contact at every point with the 
metals to be joined. Dependence on 
capillary eliminated. There 
are no voids or oxide islands formed. 
American Silver Co., Inc., 36-07 Prince 
St.. Flushing 54, N.Y. 


Circle No. 55, Reader Inquiry Service Cards 
preceding back cover 


area 


creep is 


PARALLEL SHAFT GEAR- 
MOTORS AVAILABLE IN 
TWO TYPES 


Expanded line of parallel shaft gear- 
motors includes both integrally mounted 
and motor-coupled Permanent 
alignment is built-in for extended gear 
life: maximum protection against oil 
leakage is 


types. 


double 


through 


achieved 





seals on honed surfaces on the high 
speed shafts and service-proved seals 
on output shafts. 

Helical gears are carefully meshed. 
Splash lubrication of all moving gear 
head parts minimizes wear and aids in 
the transfer of destructive heat. Motor 
bearings are of double shield, per- 
manently lubricated design. 

Use is made of Glamicone insulation, 
which incorporates glass-mica and sili- 
cone. A built-in backstop for holding 
and preventing reversal is available in 
some models. All motor housings and 
the smaller gear cases are cast of heat- 





When Timing is 
the Problem 





LUX . « . Specialists in the in- 


dustrial timing field and producers 
of over 20 million clocks and timers 
... now Offers the full facilities of 
their renowned laboratories to help 
Solve your timing problems. 


For design engineering assistance 
. . . Cooperation on custom-develop- 
ing and adapting of electric or me- 
chanical timing devices to meet your 
specialized needs . . . contact LUX. 


TYPICAL PRODUCTS DEVELOPED 
BY THE FAMOUS TIMING 
LABORATORIES OF LUX 


i APPLICATIONS 


PARKING METERS 


WASHERS & 
ORYERS 


BATTERY 
CHARGERS 


MILK COOLERS 
COFFEE MAKERS 
DISH WASHERS 
GAS RANGES 
SUN LAMPS 


ROTISSERIE 
COOKERS 


ELECTRIC 
H 





FULLY AUTOMATIC 
RANGE TIMER CONTROLS 


EATERS 


RECORDING 
INSTRUMENTS 





TIMERS FOR ELECTRIC 
DRYERS 


CONDITIONERS 


REFRIGERATION 
SYSTEMS 


ELECTRIC RANGES 


CLOTHES DRYERS 









RECORDER CLOCK 
EM 





vo 
Your Tam Memos imo 7 


The LUX CLOCK MANUFACTURING CO., Inc 
20, CONNECTICUT 


Dat tt as 
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ROICORC CORSO 


proofs a day... 


that a VOM is electronics’ most basic Test Instrument 
Yes, over 1,000,000,000 measurements are made 
every day with Volt-Ohm-Milliammeters 


and triptett mode! 
630 leads all vonrs 


in design, quality, performance, operating simplicity, 
and value per dollar. The leader at only $44.50 


At leading electronic parts distributors everywhere. 


TRIPLETT Model 630 VOM—the ey mele) fl of 53 Triplett Electrical 
years’ experience in test instruments. : siiiiea. otne- Tet 


Biuffton, Ohio 





re 630-NA 630-A 310 


Tota hal 


Cred 


BURTON OF 












CUBICLES - HOUSINGS - CABINETS 


treated alloy of aluminum. Electra 
Motors, Inc., 1110 N. Lemon St., Dept. 
P I, Anaheim. Calif. 
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PARALLELING REACTORS FOR 
HEAVY CURRENT RECTIFIERS 
New special purpose reactors are de- 
signed to insure equal distribution of 
current loads to germanium rectifier 
junctions operating in parallel. Their 
development makes possible very heavy 
current applications of germanium rec- 
tifiers formerly limited by the difh- 
culty of matching junctions. Two 
years of research and development 








were devoted to the design of these 


CONTROL PANELS & DESKS 


KIRK“ flLum 


CUSTOM BUILT cs eee ae 5 
reactors. No derating of junctions is 
& L bE C T R | . A L E N C L O Be U kK F S required when they are incorporated 


in a circuit, since they force each 




















One unit... hundreds... or thousands, in any shape or size, junction to share an equal current 
KIRK & BLUM has the men, equipment and experience to load. Heat failure of junctions and 
fabricate sheet metal enclosures to exacting specifications. life-shortening overload due to un- 
Put our 50 years of experience to work for you in building balanced forward conduction are 
custom parts and assemblies of sheet steel, light plate, stain- greatly reduced. The new reactors are 


rated at 580 amp rms for 50 C rise 


less, aluminum, monel and other alloys in gauges to %”. ; ; : . 
4 with normal convection cooling. When 


Write today for your copy of the latest KIRK & BLUM forced air-cooled at 1000 fpm, their 
Electrical Enclosures Catalog. For prompt quotation, send rating increases to’ 820 amp. A sec- 
your prints to The KIRK & BLUM MEG. CO., 3122 Forrer ae oomaas: fn “le sepeien “te nated, 


for 50 C rise, at 2500 amp rms 
forced air-cooled. International Recti- 
fier Corp., 1521 East Grand Ave, El 
Segundo, Calif. 
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Street, Cincinnati 9, Ohio. 


TUBELESS POWER SUPPLIES 


| A series of lightweight, compact, highly 
| efficient d-c to a-c power converters for 

enabling portable, aircraft, and vehicu- 
lar electronic equipment to be battery 










Control Desks @ Cubicles @ Electrical Cabinets and Enclosures 
Outdoor Electrical Enclosures @ Instrument Panels @ Control Panels 
Transformer Tanks @ Test Stands @ Switch Gear Housings e@ Louvres 


KIRK’ ALUM 


METAL FABRICATION 
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There is a right control for every job. By using Furnas Electric controls, 
cost and space advantage can be yours. Designed for the motor, these 
controls can save you up to 25% in cost and 40°) in space. 


Furnas Magnetic Starters are available 
through Size 4 in 10, instead of the usual 

5, different sizes from 1 to 100 hp. This pro- 
vides “In-Between” sizes, not otherwise 
available, at corresponding price and 

space advantages. 


Drum Controllers—over 1000 models 
available from 1 to 10 hp for whatever 
application you require. The durability, 
ease of operation, versatility and low cost 
of drum controllers make them adaptable 
to the majority of applications satis- 

fied by manual control. 


Oil Tight Push Buttons for every need. 
Standardization and interchangeability mean 
more combinations with fewer parts. 
Complete accessory line. 


Pressure Swit 
—— Limit Switches 


For more information write for Bulletin 5411E, 


1024 McKee Street, Batavia, Illinois 


FURNAS ELECTRIC COMPANY 


BATAVIA, ILLINOIS 
SALES REPRESENTATIVES IN ALL PRINCIPAL CITIES 


powered is now available. These transis- 
torized units are rugged, lightweight. 
efficient improvements on heavier, less 
efficient rotary and vibrator power sup- 
plies. 

Standard units are available that pro- 
duce up to 250 va from 28-volts d-c in- 
put; custom units are available to 2 
kva. Typical of this series is model 
UAC 100VA/115-1000 which delivers 
100 va, 100 V, 1000 cps at 1 amp. 
weighs only 314 lb. and is a compact 
32%» in. x 3442 in. x 5% in. package. 
D-c to 3 phase a-c units are available 
for special applications. UAC Elec- 
tronics, Division of Universal Transistor 
Products Corp., 143 East 49 St., New 
York 17, N. Y. 
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AUTOMATIC WHITE- 
PRINTING MACHINE 


\ new machine for processing ammo- 
nia-type diazo whiteprints offers pro- 
duction speeds up to 45 ft per min with 
automatic separation. Front and reat 
suction tanks provide positive separa- 
tion of original and sensitized material. 
\ new type solenoid pump assures ac- 
curate metering of full strength am- 


monia and is synchronized with machine 
drive for completely automatic opera- 
tion. It has a 4000-watt light source 
that is fast in printing, efficient and uni- 
form in output. The cast aluminum con- 
struction and patented developer de- 
sign, provides maximum dependability 
and economy with a minimum of service. 
It has a gray hammertone finish to 
harmonize with modern office equipment. 
Paragon-Revolute Corp., 77 South Ave.. 
Rechester 4, N. Y. , 
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CLIP HOLDS SEMICONDUC- 
TORS, CRYSTALS, OTHER 
COMPONENTS 

Made from type 302 stainless steel. 
crystal clips are designed to hold near- 
ly all commonly used crystals, semi- 
conductors and other miniature com- 
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How does ESNA’s complete line turn your 
special hex nut requirements into standard parts? 


bia ane 
Sizes 14-20 through 214”-412 
Reo mea ha 


ids mei eee 
UT-HEX, LIGHT, THIN 
Sizes 3-48 through 1%/2”-12 +» AN364 
aide) 
Sizes 144-20 through 2 
ei? os ae 


TYPES M and E + NUT-HEX LIGHT 
Sizes 1-72 through 11/2”-12 
“— TYPE Y » DOUBLE HEX 
FOR CLOSE CLEARANCES 
Sizes 10-32 through Y2"-20 


~ 


, a 
se + pe 
that includes hundreds of dimensional, material and tensile variations. ge” 

a 


The answer is: by manufacturing a complete line of hex nuts— 


For example, all the nuts shown here are standard parts. 

Yet they range in size from a sub-miniature 0-80 thread that is ee Sn 

only .107” across the flats to a 4’’-4 thread 6-1/8” across. Sizes 10-32 through %e”- 

Thread series include SAE, USS and British BSF, BA and 

Whitworth series. Most are available in carbon steel, 

stainless, brass and aluminum. They do not gall or seize 

bolt threads, and they can be re-used many, many times. — 
eS) 

Furthermore, the effectiveness of their red locking collars - 

has been proved by more than thirty years of rugged 

field service—on locomotives, pile drivers, oil drilling TYPE 1660 MINIATURE 

machinery, washing machines, trucks and tractors. init ithe 

These standard ESNA hex nuts are available from stock or 

are produced under normal lead times. And, of course, 

hundreds of other “specials” are also available. For details on 

the Elastic Stop® nuts shown here, write Dept. N47-722. 


TYPE 1260 + NUT-HEX, U BOLT 
Sizes 4-24 through 1%4”-12 
iC Mma ay hia 


ELASTIC STOP NUT CORPORATION OF AMERICA 
2330 Vauxhall Road 


Union, New Jersey 


TYPE NKM-NKE 
NYLON CAP-LIGHT-HEX NUT 
Sizes 6-32 through 42”-20 
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Acme 
UNIFORMITY 


F REJECTS 
DOWN 


USE "ACME" 


UNIFORM 


COMPONENTS 


MAGNET WIRE 
COIL WINDINGS 
VARNISHED INSULATIONS 
INSULATING VARNISHES 
COMPOUNDS 


“Acme” stands for a half cen- 
tury of specialization in electrical 
insulations, with uniformity a first 
consideration. 


Standardize on Acme-made 
components in your product and 
be 100% sure of a_ balanced 
assembly every time. 


Submit us your product for a 
no-obligation analysis. Our engi- 
neers may be able to save you 
many dollars in its production. 
Acme components should be in 
your planning. Let us send you 
literature. 


KEEPS 


Aeme Wire 


THE ACME WIRE CO NEW 


HAVEN, CONN. 


ponents having similar configuration 
securely in place under severe shock 
and _ vibration. 

Chassis mounting is accomplished 
through one screw or rivet and a drilled 
hole for a positioning tab. Removal of 
the crystal is effected through slight up- 
ward pressure on the spring-loaded 
retaining flange which swings com- 
pletely out of the way to provide easy 
access for service even in extremely 
crowded chassis. The Birtcher Corp., 
Industrial Div., 4371 Valley Blwvd., Los 
Angeles 32, Calif. 
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SPECIAL HIGH-PURITY 
ALLOYS OFFERED FOR 
BRAZING ELECTROCHEMICAL 
COMPONENTS 


Available in production quantities, spe- 
cial vacuum-tube grade silver and gold 
brazing alloys are designed specifically 
for brazing electronic components in 
which the concentrations of metallic im- 
purities must be kept to an absolute 
minimum. 

The carbon-free alloys meet all ap- 
plicable industry specifications on maxi- 
mum content of cadmium, zinc and 
other volatile elements not allowable 
for vacuum-tube work. They are sup- 
plied in wire, strip and sheet form in 
all the usual gages. Melting tempera- 
ture range for the silver alloys extends 
1115 to 1435 F. For the gold alloys, 
1620 to 1740 F. Handy & Harman, 82 
Fulton St., New York 38, N.Y. 
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Please turn to Page 242 for Lab- 
oratory and Engineering Equip- 


ment items. 
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STIFF SPECIFICATIONS 


Yet a DIEHL motor met all requirements 


The requirements of one of the largest milling ma- 
chine manufacturers called for a close-coupled, special 
duty motor to raise and lower the knee and develop 
sufficient torque for heavy table loads in rapid trav- 
erse without stalling. Cool operation was imperative 
to avoid distortion of the machine table due to heat 
transfer. The motor was to be mounted directly on 
the gear case, therefore complete protection against 
oil leakage into the motor was essential. Motor size, 
compactness and appearance were important factors. 


DIEHL developed the special totally enclosed motor 
illustrated, which met all desired requirements. Cool 
operation was assured by the fan-cooled design of the 
motor, effectively preventing heat transfer. The flat- 
type construction saved considerable space and over- 
hang, conforming well with machine contours. Positive 
and dependable machine operation was the end result. 


This is another example of DIEHL accomplishment 
based on almost three-quarters of a century of expe- 
rience in the design and manufacture of motors for 
industry. Utilize this experience in the solution of your 
motor problems. We'll work closely with you to pro- 
vide the right motor—at the right time—at the 
right price. 


DIEHL MANUFACTURING COMPANY 
Electrical Division of 
THE SINGER M FACTURING COMPANY 
Finderne Piant, SOMERVILLE, N. J. 


] Please send me Consolidated Motor Catalog and Price List 
No. EM-7 —3540 


[] Please have a DIEHL representative call 
NAME 


COMPANY 
STREET 


Baltimore + Chamblee, Ga. + Charlotte * Chicago * Cincinnati * Milwaukee * Needham, Mass. * New York + Philadelphia + Syracuse 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 











MY) TNVNTTUICTQNVTTTTOTNNNN TTA TOTNOVTTAUT THOTT 


aU? 


Weighing Epoxies 
Use the H WS@OL. 


RATIO-LAK 


- Saves labor .- Eliminates waste 
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For Hot Melts 
each container 
has resin an 
powdered 


hardener. _ 
£ 
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For liquid compounds One component 
pre-weighed components powder - No mixing 
in each case. 





*Available for HYSOL Adhesives, Electrical Products 
Tooling materials or your epoxy system 


© Send for descriptive bulletin e 


HOUGHTON LABORATORIES INC. 
OLEAN, NEW YORK 







In California gs stive me In Canada 
7320 LUCILE STREET o % MYSOL (CANADA) LTO 
CULVER CITY Ss 


%, TORONTO 17 
e 


HYSs 


Produc: of HOUGHTON LABORATORIES, INC 


VIVUUILULULUINILI 





¢ 
- 


Se VII VIINVINNNNIOINVIITAINVIIIVI TINT TTT ATT TTT 


« 
q ¢ 
wemicar *| | 
Tescce8s 


exe /NINVVIITIQVIIAITTNTITIATT 


% 
ir 











NTTTYTYITITTIAH 




















Laboratory 


Equipment 
Engineering 


PRECISION SPEED RECORDER 


A new recorder measures and records 
speed with an accuracy of +0.1 per 
cent of measured speed. Designed for 
use with d-c tachometer generators, the 
new recorder can be calibrated in rpm, 
feet per minute, or other similar units 
to fill many speed measuring require- 
ments for steel, paper, textile, and other 
machinery. The recorder’s high accu- 
racy is accomplished by measuring the 
difference between the tachometer volt- 
age and a voltage from a precision ref- 
erence contained in the instrument. 
effectively expanding the instrument 





FCET PER MUTE ae 





scale. A multi-position switch is used 
to change the value of the reference 
voltage in steps, resulting in different 
degrees of expansion for the instru- 
ment. Standard speed recorders, for 
example, with ranges of 0-1000 rpm 
have an accuracy of +0.25 per cent of 
span. Using the new high-accuracy re- 
corder, this total span is divided into 
10 steps: 0-100, 100-200, and so on to 
900-1000. Each step will cover the en- 
tire scale and have a span accuracy of 
+0.25 per cent, but the accuracy based 
on the 0-100 span would be 1/10 of this 
value, or 0.025 per cent. 

There is an additional error, not 
more than 0.1 per cent from the refer- 
ence voltage and precision resistors, 
plus the usual tachometer errors. The 
end result, however, is a highly accu- 
rate system, also one with greatly im- 
proved readability. Also available are 
similar instruments with suppressed 
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Perhaps you didn’t know that the 
world-famous alloy Nichrome is pro- 
duced not only in The United States, 
but also in 6 Driver-Harris plants in 
England, Ireland, France, Italy, 
Austria, Spain, and in Canada by The 
B. Greening Wire Company. Also, 
Nichrome is a registered trade-mark 
in 55 nations. 

At first, fifty-odd years ago, we man- 
ufactured electrical resistance alloys 
for furnace elements and domestic 


heating appliances only. Today we 
produce 132 different high nickel 
alloys in many different forms and in 
hundreds of sizes, for almost every 
kind of domestic and industrial appli- 
cation—of which Nichrome is the 
most illustrious. 

Whenever you buy Nichrome, you 
are assured of the unsurpassed and 
unvarying quality which has made 
Nichrome the supreme world stand- 
ard for electrical-resistance and heat- 


Nichrome is made only by 


resistant alloys. This uniformly high 
quality, which we jealously guard as 
our most priceless possession, results 
from the technical excellence, the pro- 
ductive skill, and the quality controls 
the Driver-Harris craftsmen have 
gained in over 50 years of experience 
—and which are maintained with 
equal rigor in all Driver-Harris plants 
here and abroad. The result is a con- 
tinuous benefit to the entire electrical, 
electronic,and heat-treating industries. 

*T.M. Reg. U.S. Pat. Off. 


Drwer-Harris HARRISON, NEW JERSEY 


Manufacturing plants also in: 


ENGLAND e CANADA e IRELAND e@ 


COMPANY 


FRANCE e ITALY @ AUSTRIA @ SPAIN 


MAKERS OF THE MOST COMPLETE LINE OF ALLOYS FOR THE ELECTRICAL, ELECTRONIC, AND HEAT-TREATING INDUSTRIES 


READER INQUIRY SERVICE CARDS, PRECEDING 


BACK COVER 





SYVA/722O// 


Vacuum Process 


SELENIUM RECTIFIERS 








Peak performance, high quality at low cost 


Through their unique vapor deposit and quality control methods, 
SYNTRON is able to provide Rectifiers of extreme uniformity, 
long life and stability. Engineered to meet the most rigid require 
ments. Constructed from quality materials, treated to withstand 
adverse climatic conditions. Their low forward voltage drop means 
greater efficiency, low ageing, and long life. Reverse voltage ratin; 
from 15 to 45 volts RMS means fewer cells for stack. 

SYNTRON produces the largest variety of selenium cells in 
the industry. Let our applications engineers make recommendations 
for your rectifier needs. 


Builders of Quality Equipment for more than a Quarter-Century 


~ Other SYNTRON Equipment of proven Dependable Quality 


SINUATED BIN VIBRATORY 
VIBRATORS FEEDERS 


—, 
— ~~ 
= a 


or) 


= 


y ~Y 


Write for complete catalog data — FREE 


SYNTRON COMPANY 


490 Lexington Avenue Homer City, Penna. 





zero, ranges such as 1000-2000 rpm. A 
variation of this instrument records per 
cent deviation from a desired speed 
with the same +0.]1 per cent accuracy 
if such measurement is preferred. Other 
recorders are available to measure dif- 
ferential speed, speed ratio, and time 
in process. General Electric Co.. Sche- 
nectady 5, N. Y. 
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ADAPTABLE MODULAR 
INSTRUMENTS 


\ new idea in instrumentation: modu- 
lar instruments engineered to provide 
self-contained test equipment which can 
be rack mounted, stacked on a bench, 
or for portable use without sacrifice of 
space, performance, convenience or ap- 
pearance. These advantages insure wide 
application in production test, inspec- 
tion and quality control, as well as in 
the laboratory. The awkward problem 
of rack mounting the small, less-than- 
rack width unit is overcome by making 
the modular instruments in 4, 4, ? 
and full increments of a rack panel 
adapter designed to fit the standard 19- 


in. relay rack. Thus. by combining 
these fractional modules the user can 
assemble the desired combination of 
test instruments for his specific needs 
and yet use the full rack width. 

For bench use a rack is not necessary 
since all units have the same form, 
height and modules of width and can 
be simply stacked upon one anoiher. 
For semi-permanent installations a 
stack pedestal is available which raises 
and tilts the instruments and includes 
the convenience of a power strip. switch 
and pilot light. The panels fasten to 
the pedestal and a locking strip ties 
together two layers of instruments to 
form a secure as well as attractive test 
assembly. 

The smaller units have a strap handle 
which may be removed for permanent 
rack or stack installation. The heavier, 
larger units have permanent handles 
which are conveniently recessed to pre- 
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ALLEN-BRADLEY 


QUALITY incase 


showing how elements are 
molded in 


variable To 
resistors 


When successful circuit operation depends upon a vari- 


i 


able resistor that is not affected by moisture, heat, cold, 
or age... the Allen-Bradley units are the answer. The 
solid “one piece” hot-molded structure has insulation, 
terminals, faceplate, and threaded bushing imbedded in 
the plastic body. With the resistance element as an 
integral part of the mold—not an added film or paint 
—it can be made to satisfy any resistance-rotation 
curve. Write for full details, today. 


SOLID 
HOT-MOLDED 


in one integral structure 


for long 


TYPE T—rated '2 watt at 70C 


ambient. Plastic cover serves as 


TYPE F—rated % watt at 70C 
ambient. Diameter 2”. Standard 
tapers. Slotted shaft. Designed for 
printed circuits. 


TYPE J—roted 2 watts at 
70C ambient. Total resist- 


actuator, making unit extremely 
flat. Total resistances from 100 


ance values from 50 ohms ohms to 5 megohms. 


to 5 megohms. Available in 
single, dual, and triple units 
with various types of ad- 
justing shafts, and with 
built-in line switch 


TYPE H—rated 5 watts at 40C 
ambient. Total resistance values 
from 50 ohms to 2.5 megohms. 
Good for over 100,000 cycles 
with no appreciable resistance 
change. Max. voltage 750 v, d-c. 


TYPE G—rated '2 watt at 70C ambient 
Diameter 2”. Plain or lock-type bushings; 
plain or slotted shaft. Available with line 
switch (right). 


Allen-Bradley Co, 1309 5. First St ALLEN-BRADLEY 


Milwaukee 4, Wis. 


aie RADIO, ELECTRONIC, AND TELEVISION COMPONENTS 
Allen-Bradley Canada Ltd., Galt, Ont. 
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For the sake of brevity, the separate bulletin sheets in the Sigma 
Relay Catalog give only the operating power levels for each adjustment 
(and not the operating currents for each coil resistance in each adjust- 
ment). There were complaints. In this case, brevity was the sole of 
nitwits. Customers were suffering from Ohm’s Law Exhaustion just to 
buy one relay; so the problem was to devise a device devised to provide 
a fast, correct answer. And there you have it pictured above, at slightly 
less than half actual size. 


That took care of the front. On the reverse side miscellaneous in- 


formation and scales were placed, which are not usually found together. 


This —we divined —would make the SC attractive to you who never 
lost a second’s sleep over what the operating current of a Sigma relay 


is; would get our name on your desk —and let us charge off a fair 


chunk of the cost to advertising. 


For a limited time only, you can get a Slidechart free if you will 
ask for it on your company letterbead. We reserve the right to sell them 
at some later date. 


You don’t need a company letterhead (or even a job) 
to get a reprint of our current directory advertisement 
which seems to be a handy guide for those who wonder 


what we make in terms of what they need. Just ask for 
EBG* reprint. 


* Electronics’ Bar & Grill 


SIGM, \ INSTRUMENTS, INC. 


60 Pearl Street, So. Braintree 85, Mass. 


vent interference with the rack or stack 
installation. Teletronics 
Inc., Westbury, N. Y. 
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Laboratory. 


CORONA TEST SET 


For non-destructive evaluation of elec- 
trical insulation in transformers, cables. 
capacitors, and other electrical compo- 
nents. This model has been designed 
for service under severe conditions in 
research and development laboratories 
and for quality control in industrial 
plants. Corona is displayed as individ- 
ual pulses on the screen of an oscillo- 
scope with straight horizontal sweep 
synchronized with the test voltage. As 
corona starts at the maximum ampli- 


tude of the test voltage, the first pulses 
will appear about the center of the 
screen when corona starting voltage is 
reached. This equipment offers a de- 
cided advantage in practical testing in 
that it makes possible the grounding of 
one terminal of the component under 
test. 

As shown. the control cabinet and 
test transformer are available as sepa- 
rate units on casters for mobility, for 
testing specimens with terminal capac- 
itance up to 0-15 mf and impedance to 
ground of 20,000 ohms or more. Powe 
output maximum is 20 kva at 20 kv 60 
cps. On special order this equipment 
can be supplied for maximum output 
power of 20 kva at maximum test volt- 
age of 30 kv 60 cps. James G. Biddle 
Co., 1316 Arch St.. Philadelphia 7, Pa. 
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SCANNING ANALYZER 


Designed for applications requiring ex- 
tremely high resolution, such as investi- 
gations of side bands caused by low 
modulating frequencies,  single-side- 
band transmissions. teletype, etc., the 
SB-12 analyzer can be used to observe 
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Look in 
any 
electric 
typewriter - 


ELECTRIC TYPEWRITER | for instance, 


YOU'LL FIND Yjft2% “TIMING” BELTS! 


IN EARLY electric typewriters the problems of slippage 
and high initial tension in conventional belt drives caused 
excessive power loss, bearing wear and belt failure. Then 
came the Gilmer “Timing” Belt drive which eliminated 
slippage, required no initial tension! No wonder this ultra- 
efficient, toothed belt drive is now standard equipment in 
all American electric typewriters. Let their manufacturers 
tell why: 

e “Eliminates slippage, permitting use of a smaller motor.” 
e “Maintains uniform speed of driven pulley.” 

lita, 


atic o~, 


SN 
s 


-. 


i" 


Nitrn 


“‘Timing’ Belts contribute to quiet operation.” 
“Simplified manufacturing methods of related parts.” 
“Reliable, trouble-free belt service life.” 

“Now we can make lasting adjustments. Previous drive 
required a take-up idler which caused extra wear and 
shortened belt life.” 

“Improved typewriter performance by providing highly 
efficient use of available motor power.” 


Perhaps these are the same reasons why your own machine 
product should be equipped with Gilmer “Timing” Belts 
... to transmit from 1/100 to more than 1,000 horsepower. 
Your nearby NYB&P Distributor will gladly give you many 


more reasons . .. provide data and engineering assistance. 


Proving for 111 years that QUALITY COSTS LESS! 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 





DURAKOOL 
Tilt Switches 


are the Life of your 
Automatic Controls 


signals anywhere in the spectrum up to 
1000 me by means of an external signal 
generator and an internal aperiodic 
This steel-clad Durakool mixer which translate the spectrum seg- 

mercury tilt switch has ment to be analyzed down to the 450- 

unique construction fea- 550 ke input band of the instrument. 

tures that deliver years Unique in that it offers all the advan- 

of trouble-free pertorm- tages of wide scan spectrum presenta- 

ance on the most difficult tion, the SB-12 at the same time permits 

assignments you can find. examination of signals so closely ad- 

OF CYCLES Operating under sealed- jacent in frequency that their corre- 
FALTERING in, pressurized hydrogen sponding deflections normally tend to 
> gas, it takes 24 hours, fast merge together or even completely 
cycling schedules in stride. mask one another in wide scan displays. 
7 sizes, 1 to 65 amperes. Maximum sweepwidth is 100 ke con- 
DURAKO OL, INC. Send for Bulletin 525 tinuously reducible to 0 ke. Scan rate 
ELKHART, INDIANA, U.S.A. ; is adjustable in steps of 30, 5, 1 and 0.1 

700 WESTON RD.. TORONTO 9. CANADA cps. Resolution ranges from 3.2 ke to 
10 eps. AFC is provided for narrow 

sweepwidths. 

ALL~ STEEL Actually an automatic scanning su- 

ae hog. ef perheterodyne receiver, the SB-12 can 
HT | , Ee be used to investigate pulse RF signals, 
analyze AM and FM transmitters, spot 
spurious oscillations and modulation, 
monitor communications bands, test in- 
dustrial RF equipment, diathermy and 


See telephone directory for local distributor, or write. 


preceding back cover 


electrosurgical instruments, and a wide 
variety of other laboratory and produc- 
tion test problems. Panoramic Radio 
Products, Inc., 10 South Second St., 
Mount Vernon, N. Y. 

Circle No. 65, Reader Inquiry Service Cards 


with GRC 


inane , PORTABLE VARIABLE TRANS- 
tiny mating ae | FORMER FOR LOW-WATTAGE 
toy APPLICATIONS 


Useful in the laboratory, variable trans- 
former, Type 2PF10, is suited for lab- 
oratory and other applications where 
current requirements do not exceed 1.0 
amp. Housed in a compact casing 34% 
n. high and 3% in. in diam., the unit 
provides a light, portable variable a-c 
voltage source for a 0-132 volt, 1.0 amp 
132 va output from a 120 volt, 60 cycle, 


NO MINIMUM SIZE! 
MAXIMUM SIZES: 


Nylon 1I'/," long .03 oz. 
Zinc Alloy 134” long 2 oz 


i 
d ' 
Exclusive Gries techniques actually improved ! 
design and performance by die casting this zinc ! 
alloy threaded shaft and injection molding the i 
mating Nylon nut. Both units formerly were pro- 1 
duced as screw machine parts, at 5 times the 
present cost. A typical demonstration of GRC's i 
unique talent for doing big things with small I 
parts economically! 1 

! 


Quick deliveries on quantities 
cf 100,000 to many millions 


World's foremost 


broducer of 
small die 
astings 

® 


Send today for bulletin 


GRIES REPRODUCER CORP. 


149 Beechwood Ave., New Rochelle, N.Y. NEw Rochelle 3-8600 
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DESIGN ENGINEERS! 








OUTSTANDINGLY EFFICIENT COOLING SYSTEM 


Schematic drawing shows how a large volume of air is 
directed through the motor to effectively reduce temperatures. 
Large blower at right draws air in through drip-proof open- 
ings in back endplate, forces it around back coil extension— 
through rotor vent holes—air gap—and through passages be- 
tween stator core and frame. Cast blower at left circulates air 
around coil extension and drives it out the motor through 
front endplate openings. 


BRANCHES AND DISTRIBUTORS 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 


This compact, cool- 
running fhp motor 

© saves space and 
weight... mounts 
PlaelaNVar- Lay ls 


Savings in space and weight are among the many 
advantages of using Wagner “48” capacitor-start or 
split-phase motors in your equipment. These motors 
come in the standard 48 frame sizes and weigh from 
3 to 8 pounds less than the previous models in the 
same hp ratings. 

Because no parts of the motor mechanism are 
housed in the endplates, it is possible to materially 
reduce their depth. An effective lubrication system 
assures positive protective lubrication for the bearings 
in any position. You can mount these motors at the 
angle best suited to your equipment. 

The capacitor-start, Type RK “48” comes in Y% or 
V4 hp ratings, and the split-phase, Type RB “48” in 
6, %4 or V3 hp. Both types are available with resil- 
ient bases or with rigid bases that are welded to the 
steel motor frames for ruggedness and strength. You 
can get these motors from leading motor distribu- 
tors in your community and from Wagner sales offices 
in 32 principal cities. Check your telephone directory 
for the supplier nearest you. Write for your file copy 
of NEW Bulletin MU-217 on the Wagner “48”. 


Wagner Electric @rporation 


6454 Plymouth Ave., St. Louis 14, Mo., U.S.A, 


IN ALL PRINCIPAL CITIES 


ELECTRIC MOTORS +« TRANSFORMERS « INDUSTRIAL BRAKES « AUTOMOTIVE BRAKE SYSTEMS—AIR AND HYDRAULIC 
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r 


for RUGGEDNESS 


— 


MODEL B 


4-pole, 4-coil shaded 
pole AC Induction Type 


MODEL A 


2-pole, shaded pole 
AC Induction Type 


RELY on GI 


Fractional H. P. Motors 
1/40 H. P. to 1/1100 H. P. 


The reputation of your product de- 
pends on the ruggedness of the motor that 
powers it. Specify G.I. for that important 
extra margin of dependability! Unexcelled 
performance records have made G.I. first 
choice of leading O.E.M.’s everywhere. We 
have the complete facilities, plus 50 years of 
know-how, to handle your job efficiently, 
economically — on time. Our design staff is 
at your disposal for special fractional hp. 
problems. RELY onG.l. ! 


MODEL C 


2-pole, shaded pole 
AC Induction Type 


2-pole, shaded pole 
AC Induction Type 


_ 


MODEL O 


2-pole Capacitor Reversible 
Type AC only (for 6, 12, or 
24 volts) 


MODEL E 


4-pole, shaded pole 
AC Induction Type 


MODEL D 


4-pole, 4-coil shaded pole 
AC Induction Type 


Write for complete specifications and 
quantity-price quotations today! 


(PEC DDE ery 


DEPT. GL * ELYRIA, OHIO 


single phase input. 

Working surfaces can be kept free 
from unnecessary wiring because of a 
special 6 foot cord-plug which provides 
two receptacles and a 1.0 amp, 125 volt 
a-c fuse housed in the plug end of the 
cord. 

Applications: transistor testers, small 
motors, heaters, centrifuges, mixers. 
light source for optical equipment and 
test apparatus. The transformer has 
readily accessible “on-off” switch and 
well-defined dial graduations. The Su- 
perior Electric Company, Dept. PF10. 
83 Laurel St., Bristol, Conn. 


Circle No. 66, Reader Inquiry Service Cards 
preceding back cover 


D-C POWER SUPPLIES 


The line of Vari-Flex low-voltage regu- 
lated power supplies has been extended 
to include mounting accommodations 
that will enable these supplies to be 
installed in a relay rack. Low voltage 


supplies are available for rapid and 
easy installation in the Vari-Flex modu 
lar chassis. The models have better than 
0.2 per cent line and load regulation. 
Hammer Electronics Co., Inc., P. O. 


Box 531, Princeton, N. J. 


Circle No. 67, Reader Inquiry Service Cards 
preceding back cover 


MINIATURE 
PORTABLE STROBOSCOPE 


Function of a miniaturized, portable 
high intensity white light stroboscope 
to provide compact, true color strobo- 
scope for viewing rotary, reciprocat- 
ing or repetitive motion. Specifications: 


flash duration, 10 microsec; light out- 
put, 5 lumen secs per flash; repetition 
rate, 0 to 100 pulses per second. 
Dimensions: 6 wide, 5 high, 5 3/4 
deep. Western Gear Corp. P. O. Box 
182. Lynwood, Calif. 


Circle No. 68, Reader Inquiry Service Cards 
preceding back cover 
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»»» DENDUST POWDER CORES 


Try 
SENDUST CORES 


in these typical 
applications 


® Cores for loading coils 
® Cores for filter coils 


® Transformer cores for 
voice and carrier 
frequencies 


Write for a copy of the Sendust 
Core Bulletin SDC-110, contain- 
ing data on standard core sizes, 
electrical and magnetic properties, 
standard permeabilities, etc. 


ADDRESS DEPT. EM-77 


READER INQUIRY SERVICE CARDS, PRECEDING 


POOSESESSSESESSSESESSESSSSSSSSSSESSESEESSSSSSOSSSSOHSSESOOOS 


They use NON-STRATEGIC MATERIALS 
...you can avoid alloy shortages 


Arnold sells SENDUST Powder Cores in 
this country under exclusive license from 
The Tohoku Metal Industries Co., Ltd., of 
Japan. They are available in a wide selection 
of sizes, ranging from .800” O.D. to 3.346” 
O.D.—and in permeabilities of 10, 13, 25, 
30, 50 and 80, although not all sizes are 
available in all permeabilities. 

SENDUST cores possess magnetic proper- 
ties that are generally superfor to iron powder 
cores, but inferior to Mo-Permalloy powder 
cores in the audio and carrier frequency 
range. The eddy current loss for SENDUST 


BACK COVER 


cores is lower than that of Mo-Permalloy 
powder cores, but the hysteresis loss of 
SENDUST cores is substantially higher, and 
they also have higher values of electrical 
resistivity. In other characteristics of powder 
cores, the two types are somewhat similar, 
but SENDUST cores contain no scarce or 
strategic materials and can offer a core source 
in times of alloy shortage. 

Sample SENDUST cores as well as pro- 
duction quantities are available from stock. 
For more detailed information, send for technical 
data sheet SDC-110. 





Literature 
for the Design Engineer 


All-new listings of manufacturer's literature just off the 
press .. . including catalogs, manuals and other reference 
publications relating to components and materials for 
designed-in use in electrically energized end products. 


MINIATURE FAN AND SERVO MOTORS 
—Series of data sheets are available 
in loose-leaf form providing perfor- 
mance curves, ratings and dimensional 
out-line drawings for miniature motors 
operating at 60, 380, 400 and 1000 eps. 
Sizes range from 4 to 400 watts. Blower 
line incorporates various types of axial 
flow, vane-axial. centrifugal and blower- 
filter units in sizes ranging from 1/300 
to 11% hp. Motors are either standard 
commercial or military types. Air- 
Marine Motors, Inc. 


Circle No. 121, Reader Inquiry Service Cards 
preceding back cover 


INSTRUMENT JOURNAL—The “Du 
Mont Instrument Journal” replaces the 
“Oscillographer” as a new quarterly 
technical journal. Format has also been 
changed. Editorial content will feature 
articles on technique and applications 
written by experts in all facets of the 
electronic instrument field. Pulse gen- 
erators, pulse transformers, vacuum 
tube voltmeters as well as oscilloscope 
applications will be included. Allen B. 
Du Mont Laboratories, Inc. 


Circle No. 122, Reader Inquiry Service Cards 
preceding back cover 


FRACTIONAL HORSEPOWER MOTORS 
-Bulletin GEA-6424, 16 pages, illus- 
trates design advantages and shows 
integrated insulation 
system of general-purpose fractional- 
horsepower motors. Used in original 
equipment on such applications as 
power tools, ‘heating and _ ventilating 


components in 
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equipment. compressors. fans, water 
pumps, and machine tools. Production 
facilities, quality-control tests, appli- 
cation-engineering assistance, and small 
motor service station plan are cited. 
General Electric Co. 


Circle No. 123, Reader Inquiry Service Cards 
preceding back cover 


PROXIMITY CONTROL UNITS 
imity 


Prox- 
pickup described — in 
series of bulletins are for counting, 
batching and positioning control. Data 
sheets on transducer components also 


systems 


included as well as mounting and op- 
erating instructions. Electro Products 
Laboratories. 


Circle No. 124, Reader Inquiry Service Cards 
preceding back cover 


HYDRAULIC POWER—Issue No. 2 of 
Oilgear Fluid Power News covers elec- 
trohydraulic pump-servos for heavy 
industrial control. House organ, issued 
periodically, will be sent to readers 
on request. The Oilgear Company. 


Circle No. 125, Reader Inquiry Service Cards 
preceding back cover 


FLEXIBLE CASTING RESINS—Technical 
Data Sheets 8530-1 describe liquid ure- 
thane rubbers (HYSOL 8530 Series) 
which when cured, form elastromeric 
products with a wide range of physical 
properties. These casting resins are 
recommended for use in encapsulating 
fragile electronic components as im- 
pregnants especially for fibrous mate- 
rials, and as adhesives and sealants. 
Products have good flexibility at —65 C, 


coupled with toughness and extreme 
abrasion resistance. Houghton Labora- 
tories, Inc. 


Circle No. 126, Reader Inquiry Service Cards 
preceding back cover 


VINYL WIRE AND CABLE INSULA- 
TION—Detail specifications on Geon 
vinyl compounds and resins for pri- 
mary insulation and 
covered in 12-page bulletin. One table 


jacketing are 


relates Geon plastics to Underwriters” 
specifications. Applications of wire and 
cable to industrial machinery are il- 
lustrated. B. F. Goodrich Chemical Co. 


Circle No. 127, Reader Inquiry Service Cards 
preceding back cover 


DISK AND TUBULAR CAPACITORS— A 
convenient reference chart giving data 
on capacitors is printed on a_ plastic 
card 754 x 4% in. Dielectric qualities 
and temperature coefficients of tubular 
and disk-ceramic capacitors are tabu- 
lated as well as maximum available 
nominal capacities. Reverse side gives 
dimensions. Electronics Div., Erie Re- 
sistor Corp. 


Circle No. 128, Reader Inquiry Service Cards 
preceding back cover 


MAGNET WIRE GUIDE—A convenient 
performance chart, 9 x 6 in., of various 
magnet wires subjected to thirteen tests 
is available. Test results on nine differ- 
ent proprietary type of magnet wire 
include: Thermal aging dielectric; 
thermal rating; heat shock, abrasion 
resistance; 12 different chemical re- 


JULY 1957 ELECTRICAL MANUFACTURING 





When measuring high limits 
_ DON’T 


turn fixed gage onto screw 


turn screw into gage with a 
conventional wrench 


turn screw into gage holding 
head by 2 fingers to insure 


When gaging gages 


use handle on set plug 


DON’T 
“ey when setting fixed gage 


DO turn plug by the shank with 2 
wn —~<——"_ fingers to insure correct torque 


DO | 
check variable gage for ex- 


cessive play ‘ 


These illustrations from new SPS booklet show some of the do’s and don’ts of gaging precision threads. 


3A threads: what they are; how to 
gage them — new SPS booklet tells all 


Threads made to Class 3A fit are the most precise in general 
use in industry. But you do not always get the 3A precision 
you specify. Because of many different gaging techniques that 
yield varying results, screws with threads well outside the Class 
3A tolerance limits often pass inspection. 


SPS has prepared a new booklet on this subject. It explains 
clearly what Class 3A threads are and the pros and cons in- 
volved in the widely varying gaging techniques in use today. It 
reviews the gaging of high and low limits of 3A threads, sam- 
pling techniques, and even the methods of gaging gages. 


All standard UNBRAKO socket screw products fall within 
specified tolerance limits no matter what method is used to gage 
them. Leading industrial distributors carry complete stocks. 
Unbrako Socket Screw Division, STANDARD PRESSED STEPL 
Co., Jenkintown 9, Pa. 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 


Form 2239, “Class 3A Threads: what they 
are; how to gage them.” 16 pages, with 
many illustrations. Write for free copy today. 


STANDARD PRESSED STEEL CO. 


—s~nnl 
UNBRAKO socker screw Division 


JENKINTOWN PENNSYLVANIA 
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sistance tests, and a thermoplastic flow 
test. Wire and Cable Div., The Electric 
Auto-Lite Co. 


Circle No. 129, Reader Inquiry Service Cards 
preceding back cover 


PRECISION MECHANICAL COMPO- 
NENTS—Catalog No. lla, “Precision 
Instrument Components” gives specifi- 
cations on precision spur gears, cou- 


, plings, precision differentials, bearings 
@ Today, Chatillon is designing and man- and other miniature mechanical ele- 


ufacturing springs of new materials; with ments associated with electromechan- 
tolerances so exacting they were consid- ical servo systems. Catalog contains 
ered impossible just a few years ago. These 
springs meet the ever-increasing demands 
of our automation age. 


128 pages. PIC Design Corp. 


Circle No. 130, Reader Inquiry Service Cards 
preceding back cover 


The engineers at John Chatillon & Sons are 
heirs to over 120 years of spring making 
experience and fully capable of filling all 
your spring needs. 


RESISTANCE WIRE FOR FURNACES— 
A 12-page illustrated publication, des- 
ignated M-55D. covers Chromel-D, a 
35-20 nickel-chromium-iron heating ele- 
ment alloy recommended for use in 
controlled atmosphere furnaces opera- 
ting at temperatures up to 1800 F. 
Materials are listed in wire, ribbon and 
furnace strip form. Also included is a 
temperature-resistance curve, tables giv- 


Next time you need springs, contact 

Chatillon. Your requirements will be met 

on time and at competitive prices. Write 

; to Dept. P-5. 
re Ro 


+ resistance tolerances, physical 


; ing 
a TILL & OS CLIFF STREET, NEW YORK. N.Y properties and furnace element design 
7, Se data. Hoskins Mfg. Co. 


Circle No. 131, Reader Inquiry Service Cards 

g 5 v N 5 Manufacturers of Precision Springs and ee ae Se 
Force Measuring Instruments Since 1835. 
CONDENSED MOTOR CATALOG—Con- 

densed catalog, dated May 1957, of 

general-purpose fractional- and _ inte- 

gral-hp motors in single and polyphase 

types is available in form of a four- 

page leaflet. Ratings and frame sizes 

together with prices are given in one 

series of tables and dimensional data in 

another. The dimensions are also pro- 

vided on NEMA standards slide bases. 

Marathon Electric Manufacturing Corp. 


Circle No. 132, Reader Inquiry Service Cards 
preceding back cover 


Small Switch For 
a Big Job? 


ALKALINE SECONDARY BATTERY— 


New bulletin on “The Silver-Oxide 
For air conditioners, fans, unit heaters, appliances and similar 


products . . ..in motor or resistive circuits . . . Series 390 
Rotary Switches have capacities out of all relation to their 
size. 

Though UL approved ratings range up to 25 A. at 120 
or 240 V., and %, % and 1 h. p. at 120 V. and 2 h. p. at 
240 V., A. C., with small D. C. ratings also available, the base 
of this switch measures only 1/2" x 1%" x %"! And they 
are available for from two to 12 positions, with or without 
stop as required. 


Helps Simplify Your Design 
Spindles of Series 390 switches may extend through the base 
to permit ganging of mechanical and electrical controls. 
Dummy terminals may be provided to eliminate need for 
separate blocks. Spade terminals make for fast connections. 

Completely interchangeable with the widely used “Diamond 
H”™ Series 240 Switches, which are still available, Series 390 
includes both single and double pole models for single, two- 
hole or special mounting arrangements. 


Tell us your requirements. 
THE HART MANUFACTURING COMPANY 
211 Bartholomew Avenue, Hartford, Conn. 
ARAL I RS SE TE ee AS ARC IO, 


Cadmium Alkaline Secondary Battery” 
describes results of tests run on the 
Silead battery said to provide up to 
21% times more energy per unit of 
weight and volume than the _nickel- 
cadmium and lead-acid types. Perform- 
ance curves supplied. Yardney Elec- 
tric Corp. 


Circle No. 133, Reader Inquiry Service Cards 
preceding back cover 


HEAVY-DUTY CORD AND CABLE— 
Publication ADASW-6610-57 is a 60- 
page booklet giving specification data 
on heavy-duty portable cord for elec- 
trical tools, and heavy duty cable for 
use on mine and quarry equipment, 
off-track trailing cables, mine locomo- 
tive gathering cable, railway lead 
cable, trolley bus cable, welding cable, 
and other special power types. Portable 
power cable is shown several ways, 
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Here is a pretty painful spot... and many — when the problem is custom 
necks are lost this way! cables ...or wires... or 
If your neck is out where the wrong cable cord sets. 

decision could materially damage it . . . make 

the move that will put your adam’s apple in This catalog will tell you a lot 
back of your collar again... the move to — ask for it! 

PHALO! 


Be among the necks that stay unstretched 


1S sy 
Commercial & Foster Streets 


WORCESTER, MASSACHUSETTS 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 





three-conductor and four conductor. 
American Steel & Wire Div.. U.S. 
Steel Corp. 


Circle No. 134, Reader Inquiry Service Cards 


for every application ~ = preceding back cove 


The Kearfott miniature 4 . ats gh MOTORS mg" 1 sige 

: ‘ St gee ‘ asic information on large induc- 

; oe 3 — stable er tion motors, synchronous motors, and 
platform, provides precise oe 


: : large a-c motor industrial control are 
azimuth, pitch and roll given in Bulletin 200-SYN-47 titled, 
information—irrespective of sc “The ABC of Application for Large 


the airframe attitude. It is \-C Motors and Control.” Alternating 
hermetically sealed for * current characteristics are tabulated 
: : and calculation of voltage drop pre- 
environmental protection. . sented, also data on motor ventilation 
Because of its rapid warmup 4 and protection. Electric Machinery 
characteristic, this unit is Mfg. Co. 
fully operational in less than A Circle No. 135, Reader Inquiry Service Cards 
five minutes. This platform pare seer ee 


provides the features of a 


; ALUMINUM DIP BRAZING—Bulletin 
magnetic slaved or a latitude 


23 describes Alumibraze, an alloy in 
corrected directional gyro for powder form for joining aluminum 
heading reference. Dependable, parts. Four-page bulletin gives step-by- 
accurate single purpose Md en ye pee Po = 

: aluminum-silicon alloy, applied to the 

Kearfott Gyros also available. pe 


joint in the form of a paste. Design 
See PLATFORM tockniques, fixturing arrangomonte and 
salt-bath requirements are also de- 


Suitable for use in both missile scribed. Handy & Harman. 


and aircraft, random drift rate 
1° per hour in azimuth and 3 Circle No. 136, Reader Inquiry Service Cards 
per hour in vertical. Measures ED SO ean 
only 8" Diam. x 8*«" High, 
weighs but 23 Ibs. FUSE AND HEAT COIL COMBINED 
Wirecom Newsletter No. 5-57 describes 
the combined “grasshopper” fuse and 
4 heat coil, providing a new, resettable, 
VERTICAL a ; eign ue ' ihidieceu sing arc free and with 
GYROS ee » accurate operation time. Advantages in- 
clude economy, sturdy construction, 
elimination of the fragile fuse wire, and 
easier packaging, installation and main- 
tenance. The units provide an improved 
method of protecting electronic cir- 
FLOATED RATE cuitry and components. Wirecom Div., 
INTEGRATING GYROS Cook Electric Co. 
Circle No. 137, Reader Inquiry Service Cards 


preceding back cover 
FREE GYROS 


THERMOSTAT FOR SPECIALIZED 
EQUIPMENT—An electric thermostat. 


Model F1, that automatically switches 
Send for bulletin giving data of components 


of interest to you. from high to low heat on equipment 

where two heating elements are used, is 

ere Seeemaere described in Bulletin RT-807. For use 
INCLUDE: 


Garstniihdiaiiehes Grnih on constant heat ovens, injection mold- 
yros, Tvo otors, syncnros, 


Servo and Magnetic Amplifiers, ing machines and automatic packaging 
Tachometer Generators, Her- 


devices, Model F1 thermostat is double- 
metic Rotary Seals, Indicators Sint abe » srature Cc 
and other Electrical. and Me- throw. direct acting temperature con- 
chanical Components trol, available in temperature ranges 
KEARFOTT SYSTEMS up to 800 F. Robertshaw-Fulton Con- 
INCLUDE: trols Co. 


Directional Gyro Compass Sys- Circle No. 138, Reader Inquiry Service Cards 
tems, 3 Gyro Stable Platform 


5 preceding back cover 
Systems and Inertial Naviga A SUBSIDIARY OF I 
tional Systems 


GENERAL PRECISION EQUIPMENT CORPORATION ELECTRON TUBE DEVELOPMENTS 


KEARFOTT COMPANY, INC., LITTLE FALLS, N. J. Dipl Reser Blecagge sate 


1957.” a 20-page brochure, covers re- 
Soles and Engineering Offices: 1378 Main Avenue, Clifton, N. J. | : : . 
" ' e 2 -d electron tubes. Em- 
Midwest Office: 23 W. Calendar Ave., La Grange, Ill. South Central Office: 6211 Denton Drive, Dallas, Texas cently developed electro eA 
West Coost Office: 253 N. Vinedo Avenue, Pasadeno, Calif. phasis is on new developments in ce- 
| ramic tube design. Basic electrical data 
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Fastener Facts 


by Henry Peterson, Chief Engineer — Judson L. Thomson Mfg. Co. 


USE OF BIFURCATED (SPLIT) RIVETS 


Self-Piercing Fasteners 

You specify bifurcated (split) 
rivets when you want self-piercing, 
permanent fasteners for high-speed 
assembly of light metals (up to 0.040” 
thick), wood, fibre, leather, canvas 
and plastics. 

Slots milled in the bodies of cold- 
headed solid rivets form two prongs 
that have the inherent strength of 
forgings. 

Advantages of Use: 

With bifurcated rivets, you not 
only eliminate the delay and cost of 
pre-punching or pre-drilling holes, but 
also avoid weakening assemblies 
through removal of material. Applied 
by high-speed automatic rivet-setting 
machines, which can be operated by 
unskilled help, they reduce assembly 
time and costs to a minimum. 

When you specify Thomson Bifur- 
cated Rivets, you make sure of the 
fastest possible solution to your fas- 
tening problem and earliest possible 
delivery of test samples and produc- 
tion quantities. 

As the first patent holder on bifur- 
cated rivets, Thomson has the longest 
experience in applying them. Since 
1885, thousands of standards have 
been developed for manufacturers of 
canvas bags, dog collars and harnesses, 
golf bags and shoes, hand bags, leath- 
er goods, luggage, raincoats, sheet 
metal products and assemblies, sport- 
ing goods, tote boxes, and other prod- 
ucts. So your chances of solving special 
problems with standard bifurcated 
rivets are best when you call on 
Thomson. 


DIMENSIONAL DATA: 


Head Diameter (H.D.) ranges be- 
tween 1.75 and 2.75 times shank 
diameter for rivets produced by single- 
die heading machines. Larger di- 
ameters are available at higher cost. 

Head Thickness (H.T.) ranges from 
0.3 to 0.6 times shank diameter depend- 
ing on head shape: oval, flat counter- 
sunk, ideal, flat, countersunk with 
bevel on bottom. 

Shank Diameter (S.D.) ranges from 
.040” to .330” for standard sizes. 


Slot Width (A.), Slot Depth (B.) and 
Slot Angle (C.) vary with each appli- 
cation, depending on thickness and 
hardness of materials and strength 
requirements of the clinch. Tests on 
actual samples are recommended in 
most cases. 

Rivet Length (L.) ranges from 0.6 
to 6 times shank diameter. Exact 
length is generally determined by 
adding shank diameter to assembly 
thickness. 

Radius (G.) at corners ranges from 
.005” for 4” rivets to .015” for 2” 
rivets. 

Four Types of Clinch: 
Thomson Bifurcated 
Rivets are clinched by 
Ui anvils that spread the 
4 prongs flush with the 
surface, turn 
prongs into material, 
against burrs (wash- 
ers) or inside caps. The 
latter two methods are 
specified when a strong- 
er bearing surface is 
required. The use of 
caps improves assembly 


WY appearance by giving 
Ss 


NN their 


uniform appearance to 
both ends of the rivets. 
Washers and caps are 
applied by multiple-feed 


VU automatic rivet-setting 
MM 


\ X machines. The use of 
S } caps, calls for perfectly 
_ a _) 


symmetrical 


rivets so 


DESIGN 
PRODUCTION 
& PURCHASING 
DATA 


that neither prong will miss the cap. 
Thomson guards against such misses 
by precision manufacturing, statisti- 
cal quality control, 100% final inspec- 
tion and factory tests on actual 
samples. 


High-Speed 
Rivet-Setting Machines 


Whatever your fastening job, the 
chances are that one of Thomson’s 
more than 200 standard rivet-setting 
machines can be quickly and easily 
adapted to fit your needs. Models in- 
clude combination rivet and cap-set- 
ting in both bench- and floor-types 
with 5” throat depth. Automatic hop- 
per feed, multiple rivet-setting heads 
and special work-handling and loading 
devices are accessories that speed up 
assembly. Thomson helps you select 
the proper machine for your job, cus- 
tom-tools it to meet your requirements 
and factory-tests it on actual samples 
before shipment. Available on a sale 
or lease basis. 


MOTOR-OPERATED BENCH MACHINE 


Design and Engineering Service 


Save time and money by asking 
Thomson Engineers to study your 
fastening problems before your de- 
signs are frozen. This service, per- 
formed at little or no cost, promises the 
speediest delivery of the right rivets 
and machines for you. Send sketches, 
prints, or actual samples for recom- 
mendations and quotations. 


Free ‘‘Fastener Fact File’’. 


This new Thomson manual is com- 
pulsory reading for anybody who 
specifies or buys fasteners. It covers 
everything you need to know to take 
advantage of the economy and speed 
of rivets and rivet-setting machines: 
rivet types, applications, material fin- 
ishes and other vital factors. 

tequest your copy 
today. Write Judson 
L. Thomson Mfg. Co., 

Dept. D, Waltham 
54, Massachusetts. 


JUDSON L. TOW SOW MFG. CO., WALTHAM 54, MASS. 


READER INOUIRY SERVICE CARDS, PRECEDING 


BACK COVER 





Motor driven 
variable transformers 
for 


REMOTE 
CONTROL 


Adjust A-Yott 
M 3012 


(One of 22 basic models) 


Where you need accurate and positive 
remote control of variable voltage, 
you'll get the results you want from 
one of the twenty-two basic motor 
driven models available in the Adjust- 
A-Volt series. 

Single units or up to 6-gang assem- 
blies, with load ratings from .35 to 28 
KVA—115V or 230V input—will help 
you solve many application problems 
where “long distance” push-button or 
switch operation is required. 

Typical in the series is the M3012 
shown above. This is a compact, rug- 
ged transformer with high perform- 
ance value. Maximum load rating is 
6.0 KVA; output 0-135V or 0-115V; 
maximum current output, 30.A. 


All models equipped with standard 
115V, 60 cycle motors, or lower volt- 
age motors if specified. Travel speeds 
of 6, 13, 26 or 45 seconds are available. 
Clockwise and counterclockwise limit 
switches are standard features. Units 
are enclosed in a well ventilated case, 
protected with a grey wrinkle finish. 
Militarized 60 cycle or 400 cycle units 
available. 

Send for the catalog describing 
the complete Adjust-A-Volt line. 


STANDARD 


ELECTRICAL PRODUCTS CO. 
2240 E. THIRD ST., DAYTON, OHIO 


is supplied on klystrons, power tetrodes, 
triodes, ceramic receiving tubes, beam 
switch tubes and beam rectifiers, high 
rectifiers, air system 
and klystron amplifier circuit compo- 
nents. Eitel-McCullough, Inc. 


Circle No. 139, Reader Inquiry Service Cards 
preceding back cover 


vacuum sockets 


OIL-TYPE CAPACITORS—Catalog 1134 
covers high reliability “G” type oil- 
impregnated capacitors specifically de- 
signed for applications where limited 
space and mounting ease are major 
problems. A threaded, molded mount- 
ing neck is featured. This capacitor is 
designed for high reliability 
stringent operating conditions. Indust- 
rial Condenser Corp. 


under 


Circle No. 140, Reader Inquiry Service Cards 
preceding back cover 


SCREW LOCK INSERTS—A new. 8-page 
specification bulletin (No. 738) con- 
tains Heli-Coil Screw-Lock 
tables including the new miniature size 
1-40, with thread sizes, insert numbers 
and sizes. and information on drilling, 
tapping, gaging and installation. Proper 
installation of inserts in both blind and 
through holes are illustrated, and basic 
engineering design data, military speci- 
fications, classes of fit, and assembly 
proportions are Heli-Coil 
Corp. 


selection 


included. 


Circle No. 141, Reader Inquiry Service Cards 
preceding back cover 


MINIATURE A-C MOTORS—Perform- 
ance curves are presented on 900 frame 
a-c motors for both a 1 and 1% in. 
blower, with accompanying engineering 
data on each. Units in this series are 
also applicable in motor-generator sets 
or servos with drag-cup generators. In- 
duction Motors Corp. 
Circle No. 142, Reader Inquiry Service Cards 

. preceding back cover 
COPPER-CLAD 


“Westinghouse 


LAMINATE— Entitled, 
Copper-Clad Micarta 
Plastic Laminate For Printed Circuits,” 
new booklet discusses what printed cir- 
cuits are, and the advantages to be 
gained from their use. Illustrations and 
text also point out the construction fea- 
tures and properties of Micarta plastic 
laminate. Application data are included. 
Westinghouse Electric Corp. 


Circle No. 143, Reader Inquiry Service Cards 
preceding back cover 


POLYETHYLENE REFERENCE FILE—In- 
formation included in nine-page bound 
file folder, “Polyethylene 
Tips,” 


Processing 
includes data on the selection of 
polyethylene resins for applications as 
molding, extruding, electrical, film, 
coating and special uses. Reviewed are 
the affect of three basic resin character- 
istics—density, molecular weight dis- 
tribution and molecular weight—on 
polyethylene properties. Specifications 


wy MERCOID 


MINIATURE TYPE 
Ay: 


¢ 
ACTUAL SIZE 


HERMETICALLY 
SEALED 


Application: The small size 
of this hermetically sealed mer- 
cury switch makes it adaptable 
to many applications where 
mounting space is limited and 
low operating and minimum tilt 
motion are required. 


Features: Switch is designed 
to be installed in the same man- 
ner as a cartridge fuse. Spring 
clips or holders can also be 
used for mounting purposes. It 
consists of a cylindrical glass 
envelope with metallic end caps, 
a pair of electrodes and a pool 
of pure mercury hermetically 
sealed within the closure. One 
electrode is attached to each 
cap. The electrode ends are 
close together at one end of the 
tube and when the switch is 
tilted in that direction the mer- 
cury flows and bridges the gap 
between them to close a circuit. 
When tilted in the opposite di- 
rection, the mercury flows away 
to restore the gap, thereby open- 
ing a circuit. Operation is 
noiseless and contact position is 
readily visible. 

Various types of lead wires are available 
Electrical Rating: 
SPST 1.75 amp. 115 volts; 
0.6 amp. 230 volts. 


WRITE FOR BULLETIN 665 
THE MERCOID CORPORATION 
4201 Belmont Ave., Chicago 41, Ill. 
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Quality 
Controlled 


MINE TO MARKET! 


HUSSEY COPPER 


Hussey Copper Products Your best guarantee of quality is a 


Sheets © Strip © Rolls © Wire product controlled from origin to fin- 
Tubing ® Pipe © Rounds 
Squares ® Hexagons 

Copper Roof Drainage Products Hussey Copper is mined, smelted, re- 


a oe fined and rolled by the same capable 
Cc. G. HUSSEY & COMPANY organization. Make sure it’s copper 


(Division of Copper Range Company) . 
Rolling Mills and General Offices: Pittsburgh 19, Pa. . . . make it Hussey Copper and be 


WHITE PINE COPPER COMPANY 
(Subsidiary Copper Range Company) 


ished product by a single source. 


sure! 


7 CONVENIENT WAREHOUSES 


PITTSBURGH (19) CHICAGO (18) 
2850 Second Ave. 3900 N. Elston Ave 
CLEVELAND (3) ST. LOUIS (1) 

5318 St.’Clair Ave. Central Terminal Bidg. 
CINCINNATI (37) PHILADELPHIA (30) 
1045 Meta Drive 1632 Fairmount Ave. 
NEW YORK, LONG ISLAND CITY (6) 

34-39 Thirty-first St. 
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OEE ES MNS 


Fluorocarbon Parts 


meet exacting specifications 
... Cut assembly costs 


Profit from precision parts, fabri- 
cated from TEFLON*, KEL-F},and 
other plastics—by United States 
Gasket Company. 


Quality controlled ‘from powder 
to part,’’ they assure uniform 
electrical, chemical and physical 
characteristics of the highest 
quality. Uniform density and 
dimensional stability permit su- 
perior accuracy and dependabil- 
ity in the finished part. 


Come to USG for all your 
requirements — Fluorocarbon 
sheet, tape, tubing, cylinders, 
rods, bars—as well as molded 
and machined parts to your own 
specifications. Write for Bulletin 


No. IN-554. 


*duPont Trademark 1M. M. & M. Trademark 


UNITED STATES GASKET COMPANY 


Camden 1, New Jersey 


nited 
tates 
asket Plastcas Dwision 


OF THE GARLOCK PACKING COMPANY 


260 





























are provided on twelve different types 
of Petrothene Polyethylene Resins. U.S. 
Industrial Chemicals Co., Div. of Na- 
tional Distillers Products Corp. 


Circle No. 144, Reader Inquiry Service Cards 
preceding back cover 


PANEL - MOUNTING INSTRUMENTS 
CATALOG AND DESIGNERS GUIDE 
Theory of operation, outline drawings 
and complete specifications on a line 
of miniature, panel-mounting electronic 
instruments are provided in a 36-page 
catalog. Data are provided on a-c and 
d-c VTVM models, as well as on spe- 
cial models and power supplies. In- 
cluded is a Designers Guide which dis- 
cusses such topics as accuracy, separate 
VTVM functions, automatic scale se- 
lection and other engineering reference 
data. Trio Laboratories, In: 


Circle No. 145, Reader Inquiry Service Cards 
preceding back cover 


BERYLLIUM COPPER COMPONENTS 
Advantages of beryllium copper and 
applications of beryllium copper stamp- 
ings are among the topics discussed in 
an illustrated 12-page brochure that 
also briefly describes company facilities 
and range of products produced. 
Stressed is company’s know-how for 
manufacturing and heat-treating intri- 
cate precision beryllium copper contact 
and flat springs. H. Braun Tool & In- 
strument Co. Inc. 


Circle No. 146, Reader Inquiry Service Cards 
preceding back cover 


SEMICONDUCTOR DIODES Series of 
Technical Information Bulletins are 
available on  Siliconductors, — silicon 
junction diodes and Zener reference 
diodes. Circuit application notes are 
included along with ratings and char- 
acteristic curves. National Semicon- 
ductor Products, Div. of Hoffman Elec- 
tronics Corp. 


Circle No, 147, Reader Inquiry Service Cards 
preceding back cover 


AIRCRAFT WIRE AND CABLE —Bulle- 
tin Form No. C-620 tabulates con- 
densed aircraft wire specifications. 
Low tension copper cable, high-tem- 
perature wire, copper hook-up wire, 
aluminum low tension wire, and high 
tension ignition cable with either cop- 
per or stainless steel conductors are 
included. The Electric Auto-Lite Co. 


Circle No. 148, Reader Inquiry Service Cards 
preceding back cover 


MINERAL-FILLED PLASTICS MATE- 
RIAL—A four-page bulletin describes 
Durez 16274 Natural, a_ two-step, 
mineral-filled material recommended 
as a electrical insulator when exposed 
for long periods of time at high humid- 
ity. Material is provided in grades 
both for compression molding and 
transfer molding. It is designed to 
meet the requirements of Specifica- 
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ew! CLARK eu “AL” AUTOMATION ; 
CAM LIMIT SWITCH. 
— ADJUSTABLE IN MOTION — 


GREATER SAFETY! GREATER FLEXIBILITY! 


PREC!IS!ION-—Graduated 
scales for adjustment of each 
switch unit are printed on inside 
of clear plastic window. Provision 
is made for circuit identification 
visible through window. 


FLEXIBILITY—An addi- 
tional isolated contact—easily 
convertible in the field —is 
available for each switch unit, 
to permit control of two cir- 
cuits from a single unit. 


MAINTENANCE —Ail con- 
tacts clearly visible through 
plastic window. Inspection 
may be made without remov- 
ing switch cover. 


PRECISION — Position of 
switch unit can be adjusted 
to micro-accuracy over a 30 
range from outside housing 
while machine is in motion. 


with 
vibration. 


3 basic sizes: 5 cam, 9 cam and 12 cam. The 12-cam 
size can be modified to accommodate up to 16 cams. 
With double-sided switch arrangements, 
can provide additional switch units up to one less 


than the number of cams. 


SAFETY 

Heavy-duty 15 
ampere indus- 
trial-control 
type contacts 
will not jaropen 
severe 


GREATER PRECISION! 


PRECISION—Cans can be loosened and reset without 
removing them from shaft. Graduations facilitate making 


precise settings. 


PRECISION 

Large (7-in.) twin-disc 
adjustable butterfly cams 
operate each circuit. Wide 
variety of cam equip- 
ment available to cover 
range of contact opera- 
tions from 15° to 345°. 


EASIER MAINTENANCE! 


SAFETY —Switch unit is actuated 


only when roller is riding on 


raised segment of cam. Jogging 


in reverse does not alter sequence 


of operations. 


MAINTENANCE — Enclosure 
with cast aluminum base and 
welded steel cover meets NEMA 4 
watertight) and NEMA 12 (auto- 
motive and J.1.C.) standards. Oil 
resistant rubber gasketing and 
packing under pressure completely 
seal enclosure. 


FLEXIBILITY —Rear- 
mounted switch units can be 
added to permit micro-ad 
justment of both make 
break of a single 
operated by a sing 


PRECISION-—Snap-action, 
latching type switch units 
make possible smooth per- 
formance, being operated by 
constant acceleration cams 


eliminating ‘‘bumping”’. 


SAFETY—Cams force con- 
tacts open and hold them 


open—assuring postive break. 


These new CLARK Type “AL” Cam Limit Switches meet the rugged 
requirements of large presses, and have broad application on many 


each size 


the field of Automation. 


other machines where accurate and dependable sequence operation 
of multiple circuits is required. They are ideal for use where it is 
advantageous to make precision adjustments while machines are 
in motion, and are particularly suitable for many applications in 


For more information, write for Bulletin 102-AL 


Yl CLARK 


Everything Under Control 


1146 East 152nd Street «<« °¢ 


CONTROLLER Company 


Cleveland 10, Ohio 





g “© COMPANY 
FESTUS, MISSOURI 


Announces another NEW 
Scruggs geared fractional 
H.P. Motor 


ACTUAL SIZE 


MODEL 1070 


Now there is another superior Loyd 
Scruggs sub-fractional horsepower 
speed reducer. Precision machined 
die casting houses rugged steel and 
laminated phenolic gears. All 
moving shaftsrun in sintered bronze 
bearings assuring long trouble-free 
service. All parts built to Loyd- 
Scruggs high standard of quality. We will tailor-make a motor to 


Model 1070 can be adapted to your or _ = penal anne 
design needs at no obligation! Out- 7 ¥ 

put speeds to your specifications, 

special voltage or frequency re- 

quirements to suit any application. 

Contact us today for further infor- 

mation about the entire line of 

Loyd-Scruggs motors from 1/750 

hp to 1/15 hp. 


MODEL 1050 & 1150 
Companion units to Model 1070 
above, using same basic motors 
with slightly larger gear case per- 
mitting output speed down to 1 
RPM. Just one of many outstand- 
ing Loyd Scruggs motors designed 
to meet YOUR every requirement. 


You can stake your reputation on SCRUGGS MOTORS. 7 


Write, Loyd Scruggs Co. 
Festus, Missouri 


tions MIL-P-14D, Type MFE. Physical 
properties are tabulated. Durez Plas- 
tics Div., Hooker Electrochemical Co. 


Circle No. 149, Reader Inquiry Service Cards 
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THERMOSTAT WITH THERMAL 
DELAY—Bulletin RT-808 describes 
Model F2 _ single-pole, two-circuit 
thermostat with thermal delay. De- 
signed to control the temperature and 
movement of heavy liquids where flow 
or agitation must begin before the 
liquid reaches the dialed temperature, 
such as in heavy fuel oil pump sys- 
tems. Rating. 35 amp at 125 volts, a-c. 
Robertshaw-Fulton Controls Co. 


Circle No. 150, Reader Inquiry Service Cards 
preceding back cover 


ANODIZED THIN ALUMINUM— Book- 
let describes color-anodized aluminum 
“Thinplate” which can be used as a 
decorative element on the exterior of 
products, including home appliances. 
radios and other electronic equipment. 
Its 0.003 to 0.005-in. gage makes Thin- 
plate virtually a part of the surface 
to which it is applied. Park Nameplate 
Co., Ine. 


Circle No. 151, Reader Inquiry Service Cards 
preceding back cover 


BEARING WALL CHARTS—Two wall 
charts, 20 x 271% in., printed on Kim- 
berly-Clark’s Texoprint plastic print- 
ing paper, are titled. “Ball Bearing 
Series Interchange” and “Cylindrical 
Roller Bearing Series Interchange.” 
These charts list catalog numbers of 
ball and roller bearings as offered by 
the various manufacturers, series for 
series. Charts can be easily cleaned. 
Norma-Hoffman Bearings Corp. 


Circle No. 152, Reader Inquiry Service Cards 
preceding back cover 


SMALL MOTORS AND TIMERS—Bulle- 
tin AWH MS101 is an applications 
data sheet for miniature d-c motors 
and elapsed time indicators. Bulletin 
AWH MS102 is a similar data sheet 
for repeat-cycle timers and time-delay 
relays. Bulletins are intended to re- 
place lengthy problem statements by 
users, by itemizing pertinent informa- 
tion. Special designs can be accurately 
quoted. A. W. Haydon Co. 


Circle No. 153, Reader Inquiry Service Cards 
preceding back cover 


VARIABLE - VOLTAGE ADJUSTORS 

Catalog VA 312 gives specifications and 
dimensions of four series of variable- 
voltage adjustors of the tapped trans- 
former type. Manually set types cover 
a primary range of 65 to 145 volts input 
with an output of 115 volts, also an out- 
put of 230 volts. The power voltage 
series covers a primary range of 145 to 
240 volts, without outputs of 115 and 
230 volts. Text briefly covers the prob- 
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IMPORTANT \ 
COST REDUCTION 


For Con 


s 
Save time “on 
and Mi ii Ctuy'e 
NATIONAL Retaining Rings 


and 
= conserve valuable space in 
mm ate ri al ay portable equipment, pocket 


radios, hearing aids, controls, 


meters, instruments and mini- 


a ature assemblies. Weight sav- 
eee and ings and reduction of manu- 


facturing costs are added ad- 


3 mn p rove x vantages. 
your 
products 


with... 


Simplify design by specifying NATIONAL Retaining Rings on 
shafts and housings. These dependable rings save material, weight 
and assembly time wherever shoulders or collars are required. 
Grooving smaller diameters for retaining rings avoids cutting 
down larger diameter material to form shoulders and collars. . . 
saves costly machining, speeds assembly. NATIONAL Retaining 
Rings are service-proven on all types of equipment from heavy 
machinery to miniature assemblies. Ask for all the cost-saving 
facts, today! 


THE NATIONAL 
LOCK WASHER COMPANY 


NEWARK 5, NEW JERSEY 
MILWAUKEE 2, WISCONSIN 
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lem of voltage drop and voltage fluctua- 
tion as a result of overloads on distribu- 
tion systems. Acme Electric Corp. 


Circle No. 154, Reader Inquiry Service Cards 
preceding back cover 


SUB-MINIATURE D-C SOLENOIDS —On 


two separate reference sheets specifica- 


A R E tion data are given on miniature d-c 


solenoids ranging in size from 0.0750 
in. diam x 1.250 in. long to 0.868 in. 


® : oe : 
diam x 1.465 in. long, and on six sub- 
i miniature solenoids ranging in size 
from 0.50 in. diam x 1.50 in. long to 


0.625 in. diam x 0.625 in. long. PSP 


Low tooling charges keep Engineering Company, Div. of Indue- 
prices down, yet quality tion Motors Corp. 

ee high. Our auto- Circle No. 155, Reader Inquiry Service Cards 
matic molding procedure preceding back cover 

permits economical incor- 

poration of terminal designs 

into the molded part. Thus, VINYL PLASTIC HOSE 
costly secondary operations ae eas ez oe 
are eliminated and you gain bulle tin describes Hofmann H-52 vinyl] 
further economies. plastic hose, hose assemblies and _fit- 
If your specifications include tings for working pressures to 125 psi, 
dimensional 20 reg el either pneumatic or hydraulic. Applica- 
laturization and high distec- tions to industrial machinery are illus- 
tric strength Ls : ‘ 
trated. Hofmann Engineering Co. 


Eight-page 


Data brochure 
and samples 
sent on request. Get the facts on Circle No. 156, Reader Inquiry Service Cards 


COSMO NYLON BOBBINS preceding back cover 


SALES DIVISION OFFICES SERVOMOTOR - RATE GENERATOR 

aoe ; Data Sheet 866 covers details of the 
St. Louis, Missouri * Chicago, Illinois * Detroit, Michigan * Guilford, Connecticut Mockosts glue 18 enrvemnehertete gen- 
erator. Design information includes 
specifications, characteristics, dimen- 
sional drawings and schematic, and 
torque-speed curve. Generator output 
may be applied as tachometric feed- 


back, or used as a computing element 


: ; in coarse integrators. Beckman/ Helipot 
WAT MDOT NE = 


Circle No. 157, Reader Inquiry Service Cards 


BETTER CONNECTIONS preceding back cover 


No. 2-142 


ee is BATTERY CONNECTORS —New 32a 


(,B6, contains information on 


ws battery connectors, power connectors, 
TERMINAL STRIPS and 


heavy duty connectors for indus- 


3239 WEST 14 STREET + TOwer 11-5597 CLEVELAND 9, OHIO 


trial ¢ allied ications. The bat- 

Leakage path is increased—direct shorts from frayed : ne “ ‘i ppricetions. ‘The bet 

a MM Me ee) tac No. 2-142-%4 W ~_ ee _— used ” ee 

Ue me eee ete rere ircuits, and to simplify the in- 

nickel-plated. Insulation, black molded bakelite. Finest stallation of battery unis. The heavy 

a UM a ee a duty connectors described are for con- 

S nection of circuits feeding industrial 

Jones Means Proven Quality machinery. in motion picture and 

sound equipment, and other heavy duty 
applications. Cannon Electric Co. 


Circle No. 158, Reader Inquiry Service Cards 
, 7 receding back c 
\lustrated: Screw Terminals—-Screw and Sulder Terminals—Screw Terminal above Panel " - — 


No. 2-142-¥ 


with Solder Terminal below. Every type of connection. 


; INSULATING MATERIALS Fabrics, 
Six series meet every requirement: No. 140, 5-40 screws; No. 141, 6-32 screws; No. tane varnishes. finishes and enamel 

>S. @ shes. shes anc > ais 

142, 8-32 screws; No. 150, 10-32 screws; No. 151, 12-32 screws; No. 152, '/4-28 screws. I : : ; 
are among the insulating materials re- 
viewed in Booklet B-7206. Discussed are 
the types, characteristics and applica- 
tions for Class A shellac- and varnish- 
coated papers, varnished fabrics, slot 
I a awe i} J ONES 1} a sepa cell insulation and organic varnished 
CINCH MANUFACTURING CORPORATION glass. Organic varnished glass is also 
Li igi iceea eae i discussed for Class B insulation. Among 


Catalog No. 21 lists complete line of Barrier Strips, and other Jones Electrical Con- 
necting Devices. Send for your copy. 


» 


| | 


: sy Class H insulated materials describex 
ITEDO-CARR FASTENER CORP a . si 
| are silicone varnished glass, silicone 


SUBSIDIARY OF UN 
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Small Predetermining 
Counter 
If you want to do anything “‘by the numbers,” first thing 
to do is call the No. 1 man... your Veeder-Root District 
Engineer. Because he’s an original thinker like yourself 
when it comes to designing or building Countrol into any 
type of product or process. 
He knows his book on the most complete line of standard 
electrical, mechanical and manual counters made anywhere 
in the world. And from this line he can very likely adapt or modify a standard counter to your special 
needs. This saves cost and time in engineering, purchasing, assembly. 


And you get a lot of new user-benefits to merchandise . . . direct readings, rather than dials and scales 

... remote indication from plant to office if needed ... production figures that serve as a fair base for wage 

and incentive payments, production and stock Countrol, tax computation . . . and as proof of your own 

performance guarantee. So call the V-R man in, when you begin . . . look him up in your local phone book, 
or write direct to: 


VEEDER-ROOT INC., Hartford 2, Connecticut 


Everyone Can Count on 


VEEDER-ROOT 


Hartford, Conn. « Greenville, S.C. « Chicago * New York « Los Angeles * San Francisco. « Montreal * Offices and Agents in Principal Cities 
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Designed for versatility— 
Built for long life... 


/VEW acro 


Solit Contact 
mi, 


: 
wo 
Model C-11008 
Xcite th) Tar 


CIRCUIT DIAGRAM 


Tested up to 40 million 
actuations without failure! 


An important addition to the well-known Acro line is this 
new split contact snap-action micro switch. It features high 
capacity—up to 34 hp, and dual circuitry—five terminals. 
In this design, the rugged, time-proven Acro rolling spring 
snap-action principle is utilized to assure long life and 
precision performance. 


The Model C-11008 shown above is a normally closed 
switch. However, the double-throw arrangement in the 
diagram can control two single pole single throw circuits 
or can be used for double make or break in a single circuit. 
It’s rated at 15 amps and is available with pin plunger or 
with various leaf and roll leaf bracket actuators to suit 
your individual application. 


If you’re looking for a way to improve your product’s 
performance and to lower your costs, more than likely this 
new Acro switch or one of Acro’s many other designs is 
just what you need. We'll be glad to send descriptive 
literature—without obligation. 


ACRO DIVISION 


Columbus 16, Ohio 


In Canada: Robertshaw-Fulton Controls (Canada) Ltd., Toronto 


rubber-coated glass cloth, and semi- 
cured silicone-treated glass cloth. West- 
inghouse Electric Corp. 


Circle No. 159, Reader Inquiry Service Cards 
preceding back cover 


ELECTROLUMINESCENCE — The  Pan- 
elescent lamp is manufacturer’s trade- 
mark name for a device that produces 
light by the principle of electrolumin- 
escence—the creation of light by the 
excitation of certain phosphors placed 
in an electric field. Construction and 
characteristics are provided in a 4- 
page brochure. Applications pictured 
include radio clock faces, switch plate. 
and several others. Sylvania Electric 
Products Inc. 


Circle No. 160, Reader Inquiry Service Cards 
preceding back cover 


TEN-TURN DIAL—The Digidial, a dig- 
ital turns-counting dial is the subject 
of Data Sheet 54-91. The new 10-turn 
dial reads directly in full turns, tenths 
and hundredths—no interpolation nec- 
essary. The new dial can be read at 
extreme angles of vision. Helipot Corp.. 
Div. of Beckman Instruments, Inc. 


Circle No. 161, Reader Inquiry Service Cards 
preceding back cover 


PROCESS INCREASES WEAR RESIST- 
ANCE—A four-page folder, “Wear Re- 
sistance of Chromallized Iron and 
Steel,” describes patented process for 
diffusing chromium into medium and 
high carbon steels to form an extremely 
hard chromium carbide surface. Di- 
mensional control, surface finish and 
heat treating procedures are described. 
and case histories, typical applications 
and test results are included. Chromal- 
loy Corp. 


Circle No. 162, Reader Inquiry Service Cards 
preceding back cover 


INFRARED OPTICS—The two-page In- 
frared Optics Bulletin No. 0-105 de- 
scribes properties of high purity silicon 
developed for use in hyper-sensitive 
infrared systems. Physical properties 
are tabulated, and transmission charac- 
teristics and dispersion curves are 
charted for optical-grade silicon. Texas 
Instruments Incorporated, Optical Div. 


Circle No. 163, Reader Inquiry Service Cards 
preceding back cover 


ELECTRICAL TAPE—Bulletin No. 2573 
gives specifications on self-bonding elec- 
trical tape, vinyl electrical tape, elec- 
trical filler tape, electrical jacketing 
tape and high voltage splicing tape. 
Bishop Manufacturing Corp. 


Circle No. 164, Reader Inquiry Service Cards 
preceding back cover 


PRINTED CIRCUITRY—*“An Introduc- 
tion to Printed Circuitry” is the title 
of a four-page bulletin describing the 
processing in elementary terms, and 
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The detection and indication of the faintest traces 


j of oxygen or hydrogen in gases like Nitrogen, Carbon 
Dioxide, Argon, Helium, Neon or saturated hydrocarbons 
; is now possible with the Super-Sensitive Deoxo Indicator. 
The measurement range of this super-sensitive equipment 
| is from 0.0002% to 0.0200% (2 to 200 parts per million) 


j oxygen and from 0.0004% to 0.0400% hydrogen. A dual 
ATR E range allows measurement of up to 0.25% oxygen and 
E 0.5% hydrogen, should the amount present be in excess 


of the super-sensitive range. 


Baker’s Super-Sensitive Deoxo Indicator offers many 
. outstanding features aside from the great sensitivity. 
(ORE =A selfcontained calibrating unit and a recorder for a 


continuous, permanent record are included as integral 
parts of the unit. A recorder-controller can be supplied 


i in place of the recorder, if desired. 
OXYGEN | The Super-Sensitive Deoxo Indicator operates by 
j 


measurement of the temperature increase of the gas 
sample. This increase results from catalytic combination 


; of the oxygen impurity with hydrogen, or the hydrogen 
A% impurity with oxygen, depending upon which gas is to 
, 0 be indicated. The reacting gas, either hydrogen or oxy- 
gen, is generated in a self-contained electrolytic cell. 
Ideal for analysis of gases used in sintering, an- 
nealing (stainless and alloy steels), filling of vacuum 
HYDROGEN tubes and lamps, and liquification of gas, the Super- 
Sensitive Deoxo Indicator is of particular value in all 
processes that require oxygen-free atmosphere. 
Write for complete catalog material and details. 


> Fe 


* 
nd 


ly, | 


WITRONEAL® GAS GENERATOR PRECIOUS METAL RUPTURE DEOXO™ PURIDRYER produces 
economically and safely pro- DISCS, resistant to most extremely pure, dry hydrogen 
vides forming gas atmos- corrosive agents, provide with a dew-point of better 
phere for bright annealing adequate protectionfor than -100°F, with no inert 
of tube parts. pressurized apparatus. gas purging necessary. 


CEASE I a 


BAKER I)... 
METALS 


BAKER & CO., INC. 


113 ASTOR STREET, NEWARK 2, NEW JERSEY 
NEWYORK + SANFRANCISCO + LOSANGELES + CHICAGO 


FNGELAHARM IN OOS TRAE SF 


PESERS Ee BHKPSTALSS EKER S - LALSRE SHEE OH FR ECL OOS. BETR LS 
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Magnetic amplifier voltage regulators for pre- 
cise power control—both D.C. and up to 400 
cycle A.C.—utilizing newest silicon circuit 
elements. 


Dust-tight stationary electrical control unit for 


indoor use—high cycle integral M-G set with 
precise controls. 


Static type voltage and frequency sensing de- 
vice (enclosed)—adjustable narrow band 
sensing and maintains accuracy in extreme 
ambient temperature conditions. 


Industrial control apparatus and equipment— 
custom-designed and engineered to accommo- 
date special, individual control requirements. 


HERE’S 


PRECISE CONTROL 


WHEN AND WHERE YOU WANT IT 


Consider the advantages of using Eseco precise magnetic 
electrical control units when you design, manufacture or 


buy power control packages. 


Because Eseco units utilize magnetic rather than elec- 
tronic devices, they have fewer components to cause service 
problems. They feature long life, relatively little main- 
tenance, long-run economy, have the ability to operate in 
extreme temperature and weather conditions, and are com- 


pact in design. 


Eseco units include those shown above—plus custom- 
designed control equipment to meet specific needs. Eseco 
delivers satisfaction and economy through custom engi- 
neering and manufacturing to fulfill your requirements. 


For precise electrical control when and where you want 
it, check with Eseco Works, Delta-Star Electric Division, 
H. K. Porter Company, Inc., Lockport, Illinois. 


ESECO WORKS 


DELTA-STAR ELECTRIC DIVISION 
H. K. PORTER COMPANY, INC. 


discussing the selection of materials and 
production techniques. Rules for pre- 
paring the master drawings for the cir- 
cuit pattern are Croname 
Incorporated. 


Circle No. 165, Reader Inquiry Service Cards 
preceding back cover 


included. 


PROGRAMMING CONTROL 
200 describes timed 


Catalog 
operations pre- 
selector for use where a number of 
timed operations are to be programmed 
in a preselected sequence or cycle. 
Typical sequence program is charted, 
mechanical specifications 
instructions for application provided. 
The Henry G. Dietz Co. 


Circle No. 166, Reader Inquiry Service Cards 
preceding back cover 


given and 


PLASTICS WIRING CHANNEL—Bul- 
letin No. S-301 illustrates the applica- 
tion of “Panel Channel” in wiring of 
machine tool and other control panels. 
Channel is of perforated phenolic 
laminate combining light weight with 
great mechanical strength. Specification 
data given. Stahlin Brothers Inc. 


Circle No. 167, Reader Inquiry Service Cards 
preceding back cover 


MINIATURIZED TRANSFORMERS—18- 
page catalog lists hermetically sealed. 
molded case and open transformers of 
sub- and micro-miniature size. Miniature 
transistor transformers are included as 
sub-miniature audio 
Microtran Co., Inc. 


Circle No. 168, Reader Inquiry Service Cards 
preceding back cover 


well as types. 


SMALL MERCURY SWITCHES—Data 
Sheet 114 gives electrical ratings and 
specifications on small mercury switches 
to serve in microvolt-milliampere cir- 
cuits up to 3 amp steady state currents. 
The sizes range to 154 in. overall. 
Micro Switch Div., Minneapolis-Honey- 
well Regulator Co. 


Circle No. 169, Reader Inquiry Service Cards 
preceding back cover 


TEST CLIPS—Catalog No. 200  illus- 
trates and describes company’s com- 
plete line of alligator-type and minia- 
ture test clips. Format of presentation 
has been changed to provide a quick 
visual and factual index. Mueller Elec- 
tric Co. 


Circle No. 170, Reader Inquiry Service Cards 
preceding back cover 


HARDENER FOR EPOXY POTTING 

Technical Bulletin 13 describes the 
physical properties of Sonite No. 41, 
an epoxy hardener, for potting and en- 
capsulation of electrical and electronic 
components, that gives good heat dis- 
tortion temperature, excellent tough- 
ness, and long pot life. In addition 
physical properties of the cured cast- 
ings and electrical properties at various 
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FENWAL'S THERMOSTATS 
NOW CIGARETTE SIZE 


Some Units Smaller Still 


Take Littlhe More Room Than Sugar Lump 
| 


ASHLAND, MASS. — If you want 
to control temperatures in tight spots, 
you should see Fenwal. Fenwal has 
cut the size of thermostats way down. 

You can fit one of their Midget 
THERMOSWITCH units anywhere a 
cigarette will fit. And, if you’re work- 
ing with even less space, one of their 
Miniature THERMOSWITCH units is 
what you’re looking for. The Minia- 
tures are little bigger than a lump of 
sugar, and some are even smaller. 

The Midgets and Miniatures use 
the same unique principle used in 
Fenwal’s bigger THERMOSWITCH con- 
trols. They use it with the same high 
degree of success. 

The principle of all Differential Ex- 
pansion THERMOSWITCH units, large 
or small, is this: a single metal shell 
expands or contracts with tempera- 
ture changes, making or breaking 
totally enclosed electrical contacts. 

The smallness of the Midget and 
Miniature units does not deprive 
them of any of the performance char- 
acteristics that have made larger 
THERMOSWITCH units famous. They 
have THERMOSWITCH ruggedness, 
THERMOSWITCH accuracy, and reason- 
able THERMOSWITCH prices. 

Temperature range of the Midget 
series: — 50°F to 500°F. Range of the 
still smaller Miniature series: — 20°F 
to 275°F 

Midgets and Miniatures, all in 
stainless steel, come in a variety of 
mountings. Hermetic sealing is also 
available. 

These Fenwal THERMOSWITCH units 
are precision-engineered to give op- 
timum temperature control with 
minimum-sized devices. They remain 


THERMOSTATS FOR TIGHT SPOTS — A Fenwal Midget THERMOSWITCH® unit and a Fenwal 
Miniature THERMOSWITCH unit — two good answers to the question, ‘“How can you in- 
stall an accurate, reliable thermostat where there’s almost no room?” Actual sizes of 


these particular models — 14” x 2252” for the Midget; 1” x 14” for the Miniature. 


accurate under the most severe op- 
erating conditions. 

You should have details on this ad- 
vance in temperature control at your 
fingertips. Write for information to 
Fenwal Incorporated, 17 Pleasant 
Street, Ashland, Massachusetts. 


CONTROLS TEMPERATURE 
.-» PRECISELY 
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Announcing... 


P YLE-NATIONAL’S 


NEW 
CONNECTORS 


for MILITARY-INDUSTRY 


THAT MEET AND EXCEED PERFORMANCE REQUIREMENTS 
OF CLASS A, B, CANDE : 
OF SPECIFICATION 

MIL-C 5015B 


ask for 


PYLE-STAR-LINE@ connectors 


Plugs and Receptacies 
ENVIRONMENTAL 
NEPTUNE SERIES 


LY Bulletin $637 
the 
SILICONE 
INSULATION 
Ny-Va alls 


THE PYLE-NATIONAL COMPANY 


WHERE QUALITY IS TRADITIONAL 


temperatures are given. The physical 
data concerned with using Sonite 41 in 
glass cloth laminate systems are also 
included. Smooth-On Manufacturing Co. 
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APPLIANCE HARDWARE—“Idea File” 
contains illustrated hardware designs 
for appliances, machinery, equipment 
and similar products which are avail- 
able to manufacturers and designers on 
an exclusive basis. Designs include spe- 
cial latch mechanisms, hardware and 
hinge items, and knobs and pulls. Spe- 
cial consideration is paid to functional 
eye appeal. Amerock Corp. 


Circle No. 172, Reader Inquiry Service Cards 
preceding back cover 


Manufacturers’ 
Publications 


For these selected publications on mate- 
rials, components, technical data and 
engineering services, write direct to the 
manufacturers on company letterhead, 
mentioning ELECTRICAL MANUFACTURING 
as your source. 


V-DRIVE CATALOG—Complete with a 
nine-page Engineering Data section, 
new 46-page catalog on fractional horse- 
power V-Drives and drive parts acces- 
sories provides information on the line 
of bushed type and fixedbore type cast 
iron and pressed steel V-pulleys, V- 
belts, refrigeration fans and fan pulleys 
as well as related items. Capacities 
range from fractional-horsepower up to 
10 hp. Tables provide complete specifi- 
cations; illustrated case histories are 
provided. To obtain a copy of the cata- 
log, write on company letterhead to 
Catalog Div., Maurey Manufacturing 
Corp., 2915 South Wabash Ave., Chi- 
cago 16, Ill. 


TRANSISTORS AND SEMICONDUCTOR 
DIODES—Covering transistor theory, a 
directory of all principal makes and 
many circuit diagrams, “RCA Transis- 
tors and Semiconductor Diodes,” illus- 
trates 20 interesting applications of 
manufacturer’s transistors and diodes. 
A special section is devoted to the 
“drift” type transistor. Complete char- 
acteristic data on 18 RCA types of 
transistors and four semiconductor 
diodes are supplemented by equivalent 
circuits and dimensional outlines. Also 
included in the 24-page booklet is a 
directory of all major makes, listing 
more than 500 type designations, in- 
cluding junction and point contact 
types. 

Copies of the booklet may be ob- 
tained at a cost of 25 cents each from 
RCA Commercial Engineering, 415 S. 
Fifth St., Harrison, N. J. 
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Another cost-saving application of Amplex Powder Metallurgy 


How to make a self-propelled rotary mower more 
compact and still permit the rotary blade to operate 
while the mower idled —without increasing costs! That 
was the problem company engineers tackled. One 
way was to combine three components—over-run- 
ning clutch, oil pump piston cam, differential—into 
one. They experimented widely with designs and 
materials. Result: an OILITE powdered bronze 
worm gear with one side of the hub a cam operating 
the oil pump, the other side a wheel drive ratchet. 
(The other half of the ratchet—fixed to the drive 


Only 


*OILITE is a 
registered trademark 


shaft— OILITE powdered iron.) The design achieved 
the desired compactness and idling characteristics. 
OILITE powder metallurgy achieved a major 
reduction in cost, an increase in serviceability. 


Do you have a design problem? Maybe Amplex 
has the answer. Write for detailed information about 
Amplex powder metal components—OILITE Bear- 
ings, Parts, Filters. Or call your nearest engineering 
representative listed in the yellow pages under 
*‘Bearings—OILITE.”’ 


Chrysler Makes Oilite* 


EC A ER 


AMPLEX DIVISION 


CHRYSLER CORPORATION « DETROIT 31, MICHIGAN 
Representatives and dealers located throughout the world 


BEARINGS + FINISHED MACHINED PARTS + PERMANENT METAL FILTERS + FRICTION UNITS + FERROUS AND NON-FERROUS METALS 
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Perforated Materials 
for Zyey Application 


Contact H & K for 
any perforated 
materials your 

product may 
require. 


No. 00 Straight Holes 
952 holes per sa. in. 
-020” diam. 30% open. 


We have tools 

for perforating 
thousands of 
different patterns. 


.060” Staggered holes. 
126 holes per sq. in. 
3/32” centers. 36% open. 


We will be glad 
to work with you 
on your perforat- 

ing problems. 


1/4” Staggered Holes. 
5/16” centers. 
25” diam. 58% open. 


See our catalog 
in Sweet’s Product 
Design File. 


PERS ERST SE SE 
:@:0:0: 
* om cm . 
eeeeeee8e8 
Lincane 47% open 


Perforating all 
metals, Masonite, 
plywood, paper, 
cloth and plastic. 


Two-tenths square, 
64% open. 


Round holes, 
square holes, 
slots, ornamental 
i oblong 
oles, oval holes. 


Perfex 40% open 


Fill-in and 
mail coupon 
to office and 

warehouse 
nearest you. 


Cane “41” 41% open. 


PERFORATING CO. 


Editorial Reprints 


\s manuscripts are projected for pub- 
lication in each issue of ELecTRICAL 
MANUFACTURING, the board of editors 
determines which editorial articles are 
to be made available to readers in re- 
print form. 

Available reprints of articles in this 
and previous issues are briefed here. 
Any regular ELecrricaAL MANUFACTUR- 
ING reader qualifies for one copy of all 
single-article reprints, without charge. 

The numerals shown in reprint list- 
ing correspond to the number shown 
on postcards incorporated in the Reader 
Inquiry Service Cards facing back cover 
page. Readers should circle those num- 
bers indicating the reprints desired. 


REPRINTS NOW AVAILABLE 
Ceramic Permanent Magnets for Mo- 
tors, July 1957, 8 pages. Property 
data are given on barium ferrite 
materials both nonoriented and 
oriented, and design procedures 
presented for their use as pole ma- 
terials for permanent magnet d-c 
motors in a wide range of sizes. 


(231) 


Integration of Dielectric Materials, 
Processes, Components, July 1957, 
12 pages. On-the-spot staff review 
and interpretation of 1957 meeting 
of the Electric Division, Electro- 
chemical Society. Property and ap- 
plication data on fluorinated gase- 
ous dielectrics and _ metal-fiber 
paper. Summary of progress in 
high-temperature dielectrics for 
500-C capacitors. Problems in ther- 
mal evaluation and classification of 
insulation. Statistical studies in in- 
sulation life. Tables and graphs are 
included. (221) 


Using Boolean Algebra to Design 
Static Control Circuits, July 1957, 
12 pages. Staff report of Boolean 
algebra design techniques employ- 
ed by an original equipment man- 
ufacturer to translate mechanical 
sequence descriptions into machine 
control circuits of 


If multiple quantities of these re- 
prints are desired, the rates to govern 
are indicated. Remittances must ac- 
company all orders. Larger quantities. 


special quotation. 


Cost of 
Single Subject Reprints 

Vo. of Numbers of pages 

Reprints 4-12 16-32 
1 Gratis Gratis 

5 $2.00 $3.75 

10 3.50 6.00 

25 7.50 12.50 


ment, as adopted by the Joint In- 
dustry Conference held in Detroit 
March 1957. Single reprints, no 
charge. Multiple quantities obtain- 
able at the following prices: 5— 
$3.75; 10—$6.00; 25—$12.50; 50— 
$20.00; 100—$30.00. Send check 
with order payable to The Gage 
Publishing Company, 1250 Sixth 
Ave., New York 20, New York. 
(224) 


Relay Design Targets, June 1957, 12 


pages. Report of the 5th Electro- 
Magnetic Relay Conference held at 
Oklahoma A & M College in April 
deals with relay design, application 
and testing. Much of the latter has 
to do with selection of relays for 
reliable operation under extreme 
conditions of shock and vibration 
such as encountered in missile cir- 
cuits. (217) 


Applications for Glass Materials and 


Components, June 1957, 8 pages. 
Glass as an engineering material is 
discussed in three broad classifica- 
tions: (1) Structural applications; 
(2) components; and (3) special 
purpose materials. Properties are 
summarized, applications analyzed, 
illustrations and property data 


provided. (216) 


‘0 rch 
| Chicago Office and Warehouse New York Office and Warehouse | commerc) ully 


5657 Fillmore Street 112 Liberty Street available static logic elements. I]- Review of Environmental Test Equip- 


Chicago 44, Ill. 


New York 6, N.Y. 


Please send me— 
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l 


lustrated step-by-step with actual 
design work sheets detailing the 
evolution of a typical machinery 
drive control. (220) 


JIC Electrical Standards for Industrial 
Equipment, June 1957, 24 pages. 
Revised specifications for the appli- 
cation of electrical apparatus to 
machine tools, furnaces, presses, 
welders and other industrial equip- 


Capsule Calculus, 


ment, May 1957, 8 pages. Points to 
consider in selecting environmental 
test equipment. Manufacturers of 
environmental test equipment and 
their products are listed for ready 
reference. (218) 


May 1957, 20 
pages. A refresher course for the 
older engineer, taught from a sim- 
ple logical standpoint. Detailed 
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The 


OF 
% 
CUTLER-HAMMER 


MOTOR CONTROL == 


CONTACTS EASILY CONVERTED 
ON C-H MULTI-POLE CONTROL 
RELAYS, NO NEW PARTS NEEDED 


Cutler-Hammer’s 9575 family of multi- 


pole control relays was designed to | 
facilitate simple, quick contact con- | 
To convert a normally open | 


version. 
contact to a normally closed contact, or 
vice versa, t 
contact members are simply reversed 

. no special parts or tools are required. 
Not only does the versatility of the 
9575 control relay simplify on-the-job 
contact conversions, but also many 





he stationary and movable | 


panel builders prefer to stock their | | 


tPanelbuilder 


News for and about Panelbuilders 


¥\ 


Space Saving Heavy Duty Oil-Tight Control 
Units Provide Greater Circuit Flexibility 


| To meet the demand for smaller, more 


flexible heavy duty oil-tight push- 
buttons, indicating lights and selector 
switches, Cutler-Hammer developed 


' | the 10250T family of control units. 


Cutler-Hammer Relays by the number 
of poles and arrange the contacts to suit 
each specific relay application as the 
relay is drawn from stock. Cutler- 
Hammer 9575 Multi-Pole Control 
Relays are available from 2 to 8 poles. 
For further information write for Bul- 
letin 9575. 


| These units, adaptable for either one- 
| hole mounting or base-mounting, offer 


amazing opportunities for simplified 
compact control panel design. 


Back-of-Panel Depth—1%2” 


| Cutler-Hammer’s pushbutton units 


are available as either flush button, 
extended button or mushroom head 
operators. When one-hole-mounted, a 
double pole pushbutton unit extends 
only 13%” behind the panel. The 
double pole contact blocks are available 
in any combination of normally open 
and normally closed contact. Each 
circuit is mechanically and electrically 
isolated from the other. For additional 
circuits, contact blocks can be quickly 
tandem mounted. No special attach- 
ments required. Operators come in six 
distinctive colors. 


PANEL BUILDERS HANDBOOK SIMPLIFIES SELECTION OF ELECTRICAL COMPONENTS 


This handy 67 page reference guide is 
specifically edited to assist design engi- 
neers and control panel builders in the 
selection of electrical control compo- 
nents and control accessories. Every 
effort was made to make this book as 
concise as possible, and yet it includes 


READER INQUIRY SERVICE CARDS, PRECEDING 


such vital information as wiring dia- 
grams, dimension drawings, ratings, 
ordering information and a maintained 


price list. Address your request for a | 


personal copy on your company letter- 
head. CUTLER-HAMMER, Inc.. 1264 
St. Paul Ave., Milwaukee 1, Wisconsin. 


BACK COVER 


Indicating Lights Include PresTest 
Cutler-Hammer 10250T oil-tight indi- 
cating lights, either resistor type or 
transformer type, have 180 degree non- 
blinding lenses. These unusually com- 
pact lights are available in six brilliant 
colors, with either unbreakable plastic 
or heavy glass lens. PresTest, the 
famous self-testing indicating light, 
permits instant checking for faulty 
bulbs without dismantling the unit. 
Merely by pressing on the PresTest 
lens, the bulb is disconnected from the 
normal circuit and checked on a sepa- 
rate test circuit. 

Roto-Push—The One-Button 
Control Station 
Cutler-Hammer’s Roto-Push is a single 
unit that combines the functions of the 
push-button and selector switch. Avail- 
able in either two or three position 
types, the guard ring rotates to select 
the desired function while the push- 
button actuates the circuit. Roto-Push 
offers practically unlimited circuit com- 
binations and often it will replace two 
or three units. Cutler-Hammer’s 10250T 
family also includes a complete line of 
two and three position selector switches 

in a variety of operators. 


C-H Master Design 
For complete information of Cutler- 
Hammer’s 10250T family of control 
units write on your company letterhead 
for C-H Master Design, Pub. EL-178. 
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proofs and elaborate examples are 
omitted in favor of easily followed 
discussions. Part I discusses basic 
daca principles of differentiation; Part II, 


" ae integration, and Part III interpreta- 
: it = © tion of equations involving time 
, ae and motion concepts. (227) 


*Trade nome for Silicone 


Soll sammeieis aetna” ef =a r | Considerations in Testing Thermistors, 
formuloted by Goshen Rub- : 


ber Co., Inc gee wo ws a : | May 1957, 8 pages. Proper meas- 
ae tu y4 urement techniques for design and 
= a acceptance testing of thermistors. 
GORSYN Methods are described for deter- 
Synthetic rubber com- mining resistance, voltage, time 
pounds (not silicones) 


a , withaianding tempere- delay, and temperature-resistance 
pei A wide selection of specification-stand- ture ranges of —65°F slope. (215) 


ard and custom-formulated sili - to +300°F, ond 
ulated silicone rub 20°F to +-400°F. 


LATHE-CUT 
ber compounds are at your command 


for precision fabrication by Goshen of Temperature Rise in Servo Motors, 
products requiring properties like these: GORLUBE April 1957, 12 pages. Data and 


e Resistance to temperature extremes, Low-friction treatment, ' ; 
ae ao eee ene tat yas methods for calculating heat losses 


© Resiliency over a range of —120°F oot of oneal syn- in small servo motors, temperature 
to +600°F. ae ee eee rise specifications, and a discussion 
6 anata z ; rubbers. ‘ 
rSomprenion set. ; of basic heat transfer laws. Ex- 
4. @ Resistance to chemicals, oils, oxida- 
. Sis. quann,. wantheing,. weckdere, GORBOND amples worked out. Tables of 
fungus, corrosion, shock, abrasion. Process for securely thermal conductivity and heat trans- 


Semel f : : bonding rubber ports ay ° ¢ 
me —" stain, odor, tackiness eager ager pc wae mission included. (234) 
Same shrinkage as organic rubbers, a 


with rewhant edventages. TETRASEAL Characteristics of Metal-Clad Lami- 
en, we Totnes, 10 nates, April 1957, 8 pages. Results 
Seoeee ewe eater § meesneten se of a Navy-sponsored National Bu- 
able with standard reau of Standards investigation 

Oem. dealing with the following major 

SERRATE characteristics of metal-clad lami- 

Sasol atsee tthe taal nates used in printed-circuit design: 

Current-carrying capacity; surface 

and volume resistivities of coated 

units; dielectric constant and dis- 

sipation factor under various tem- 

peratures and frequencies. Typical 

test data are charted including a 

special design guide showing basic 

relationship of current to temper- 

ature rise for various cross-sectional 

areas of copper. Metal-clad Jami- 

nates investigated include  glass- 

mat-epoxy; paper-base phenolics; 

glass-mat Teflon; _ silicone-glass; 

melamine-glass; and nylon-base 

phenolic. (226) 


Effect of Radiation on Semiconductors, 
April 1957, 12 pages. Graphical 
presentation of performance deg- 
radation of typical semiconductors 
as a result of exposure to various 
levels of particle bombardment. 
Data is presented which aids in 
predicting interim behavior as ir- 
radiation progresses so that proper 


HOUR METERS TAKE AWAY THE GUESSWORK _»P?lication and circuit design can 


Beat down-time on production equipment! Maintenance record systems are of value be made » ernen nncaghee dias 
only when they are based on accurate operating time. The Hobbs Hour Meter ation within desired limits. (204) 
furnishes the time data essential for a genuinely effective maintenance program 


. and time information vital for cost and production records. Compact and easy i 
to install on any equipment operated by alternating current. Ruggedly built . . . DSepeiepenets in Delpetaytene Tendo 


sealed against dust and moisture. Easy to read. tion, March 1957, 12 pages. Sum- 


©@ Write for Catalog AC-587 for complete information. ee ee of now developments 
and trends in polyethylene insula- 


tion, particularly for wire and cable. 

obts sl etaasea cca The effect of current research in 

JOHN W. CORPORATION catalyst and radiation chemistry on 
rE ee Vea SPRINGFIELD, ILLINOIS Gouengmeat.oh new types of Uneer 

and modified nonlinear resins, as 
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SPECIAL 


nothing can touch this winding 


Oil, acid, vapor, heat and pressure don’t affect this AC motor 
winding. It’s completely encased in a special, high-tempera- 
ture, chemical-resistant plastic. The windings are cast right 
in the plastic to make a single, solid, impervious piece. 


Of course, this winding goes into a special motor — one that’s 
designed to run in a pressurized atmosphere of inert gas, under 
constant exposure to a piping-hot oil splash and vapor at over 
200°F. Temperature-stabilized bearings, oil lubricated under pres- 
sure, and drip-proof, corrosion-resistant Construction are some 
other design necessities for this unique 115-volt, 1/3 hp AC motor. 


Here is a typical example of ESCO’s unusual ability to design 
and build rotary electrical equipment to meet special customer 
needs. Whether or not your particular motor problem is this 
special, remember that ESCO’s more than forty years of experience 
is always available to you. No motor or generator problem is 
too big or small, too routine or specialized for ESCO engineers 
and craftsmen to solve properly, the way you want it solved. 


Refer to Esco Catalog in section Z in Sweet’s Product Design 
File, or write direct for general catalog No. 56PD. Why not 
also send us details on your special problem . . . we'll be glad 
to show you how we would go about solving it for you. 


LTY CO. 


171 South Street, Stamford, Conn. 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 





BIG PLUS in PRECISION POTS 


RL-270A-1% Precision Poten- 
tiometer one of five sizes from 
1%” to 5S” digmeter. Non- 
metallic housing hos high dimen- 
sional stability, withstonds —70F 
to + 300F. 


RL-2708-2 shows ganging which 
is available on oll -RL-2708 
models. Gomewell design re- 
quires only %” per section, ond 
external clamps provide unlimited 


phasing. 


Gamewell Blue Line RL- 


RL-270A-5 is the largest in the 
Bive Line series. As with others, it 
is vwolly supplied with 3-hole 
mounting. Servo ond threaded- 

bushing type mountings ore ovoil- 

able. Also mony special feotures 
.. send us your requirements. 


Special RL-270A-S with 48 
taps, shows maximum number 
Allows 47 equvol resistance 
sections, while maintaining guor- 
onteed linearity of +0.1% 
Total resistence of 500,000 
ohms, resolution of 0.007 5%. 


Preferred Circuits, March 


a complement to existing nonlinear 
materials, is traced. Expanded areas 
of applications are explored. Design 
problems are analyzed in terms of 
property characteristics of both the 
standard and the new materials. 
Typical property data and applica- 
tions reports are included. (233) 


1957, 20 
pages. A two-part staff report on 
the program sponsored by Navy 
BuAer and undertaken by the 
National Bureau of Standards to 
evolve reliable circuits for common 
functions in Navy aeronautical 
equipment. These preferred circuits 
are designed to replace the many 
existing configurations to effect sav- 
ings in design time, maintenance, 
training, and stocking. Circuits de- 
scribed include regulated power 
supplies, a blocking oscillator, a 
pulse cathode follower, and phan- 
tastron delays. (230) 


Signal Pickoffs for Control Systems, 


March 1957, 16 pages. Two-part 


article dealing with basic theory of 
operation of six major types suitable 
for furnishing input and feedback 
signals for controls operations, in- 
cluding resistance, electrolytic, ca- 
pacitive, piezoelectric inductive and 
photoelectric types. (214) 


THE GAMEWELL COMPANY 


RL-270A and B Series avail- | Newton Upper Falls 64, Mass. 


able in many special variations. 

Write for catalog and specifica- 

tions and prices on your specific GAM 
requirements. 


MAUR RES BA ea 


Timed Acceleration of D-C Motors, 
March 1957, 12 pages. Three elec- 
tronic control circuits for program- 
ming linear acceleration and decele- 
ration of integral-hp d-c motors in 
closed-loop drive systems: (1) For 
linear acceleration during startup 
only; (2) for linear acceleration and 
deceleration at same rate during 
starting, stopping and speed chang- 
ing; and (3) for linear acceleration 
and deceleration at independent 
rates during starting, stopping and 
speed changing. (213) 


TELEPHONE JACKS—LEVER-KEY SWITCHES 
PUSH & TURN BUTTON SWITCHES 


a tO) 3 
eet 


Se ga 


Magnet Design: Two Practical Ap- 
proaches, February 1957, 8 pages. 
(1) Estimating leakage factors for 
permanent magnets, and unsatu- 
rated electromagnets, from geome- 
try of magnetic circuits; (2 Figur- 
ing air gaps for maximum pull of 
opposing (push-pull) electromag- 
nets. (212) 


A Reliability Approach to Thermal 


j 
“TELEVER SWITCH” 
Series 6000 


“"T-SWITCHES” 


Especially designed for 
exacting requirements. 
Long life springs. Re- 
quire minimum of panel 
space. Push Button and 
Two Position Turn Button 
designs. 


. 
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. 
. 
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Rugged but light—featur- 
ing “T-Beam” construc- 
tion. Ideal for applica- 
tions that require de- 
pendable switching. 


SOSH SSSSESESSH SHES EEEHESESEEEEE 


Long frame type—rugged 
steel frame. Springs of 
special alloy of nickel 
silver for maximum 
spring life—corrosion re- 
sistant. 


SEE US AT BOOTH 1508 — 1957 WESCON SHOW 
SAN FRANCISCO COW PALACE — AUGUST 20-23 


SAAS Aa 


276 


1324 N. HALSTED ST., CHICAGO 22, ILL. 


Canadian Representative: Atlas Radio Corp. Ltd 
50 Wingold Avenue, Toronto, Canada 


Design and Evaluation, February 
1957, 8 pages. Techniques for 
determining equipment cooling re- 
quirements in terms of reliability 
goals for electronic components. 
The techniques permit an efficient 
thermal design for a predetermined 
mean life. Methods are presented 
for evaluating developmental and 
final models in terms of the effect 
of the thermal design on relia- 
bility. (211) 
(Continued on Page 278) 
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NOSCO "cAN DO” 


takes mammoth projects in stride 


Take the case of Gould-National Batteries, Inc. 
After personal inspection of many plastic molding 
plants, evaluating engineering personnel and facilities, 
Gould selected Nosco to produce a new line of ten 
stationary battery containers and their covers. Nosco 
“Can Do” started by assigning an experienced sales- 
engineer to supervise and coordinate the program 
and report progress to Gould every two weeks. Twenty 
molds were completed in little more time than is 
usually required to produce one . . . from drawing 
board through chrome plating. Nosco molded the 
containers of acrylonitrile, running several molds 
simultaneously on giant pre-plasticized presses. The 


For other case histories—and for a glimpse of the 
Nosco plant and facilities, send for the free 12- 
page brochure, ““How the Nosco Plant Works to 
Produce Your Needs in Practical Plastics.” 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 


molded pieces were annealed a truckload at a time, 
and decorated by an ingenious method which avoided 
duplication of screens. Finally, solvent dip-testing 
confirmed that the parts would stand up under pro- 
longed field service. 

The Gould-National contract is one more indication 
of the scope of Nosco “Can Do’. More than service, 
engineering, and production know-how, Nosco “‘Can 
Do” includes the financial ability to carry large tooling 
and warehousing programs. 

When awarding your large plastic parts program, 
call on Nosco “Can Do”. 

The first step is to write— 


NOSCO plastics, inc. - erie 4, pa. 


World’s largest injection molding plant 





| Static D-C References for Closed 

Tia ksan ee si 
pages. Describes in fundamental 

terms the operation of voltage- 

Co M = | RST | regulator circuits using magnetic 

a amplifiers, silicone diodes and tran- 

+ a 


\ | ] Ee ] ' sistors. Simple equations are de- 
\ i / rived for use in actual design of 
A reference-voltage sources and in 

/ examining the performance of the 

eB completed circuit. (208) 

: Resistor Evaluation for Critical Ap- 

plications, January 1957, 8 pages. 

Techniques for determining toler- 

ance stability, and stamina require- 

ments, and for derating available 

resistors of various types for specific 

applications. Examples are based 


on resistors manufactured to speci- 
fication MIL-R-10509A. (207) 


Magnetic Materials Push Back Design 
“Stops,” January 1957, 20 pages. A 
five-part staff report on the com- 
mercial significance of new or im- 
proved Permanent Magnets, Soft 
Magnetic Materials, Ferrites and 
Thin Films; Test Methods and 
Apparatus and Devices and Com- 
ponents disclosed at the second 
national AIEE Conference on 
Magnetism and Magnetic Mate- 
rials. (206) 


R t Se Oo R 2) e 4 Ay . . Encyclopedia of Insulating Materials, 
: December 1956, 12 pages. The 

Tod Upon “ee organization and basis of a compre- 
hensive manual on electrical insu- 

lating materials being developed 

under sponsorship of the Inter- 

national Electrotechnical Commis- 

sion. The manual (called officially, 

“encyclopedia”) is geared to current 

broad developments and aimed to 

facilitate the practical engineering 

specification of such materials for 

optinum design use. Examples of 

detailed group charts of compara- 

tive properties from the proposed 

encyclopedia are reproduced. (202) 


For efficient, dependable control that Amplifier-Less Synchro System, De- 


results in famous Lathem Accuracy! cember 1956, 8 pages. An exposi- 
tion of the general approach being 
chosen by servo designers in an 
attempt to lower the cost of servo 
systems. Described in detail is a 
relay technique eliminating the 
need for servo amplifier, damping 
The Bristol motor that answers the special needs of the network and servo motor. (205) 
Lathem Recorder is the Bristol High Torque model #444. 
No costly designing. And this motor successfully withstands 
shock, vibration, and other stresses. It also provides quiet, 
long-life operation. If seconds come first with you, too... 
see Bristol first! 


The Lathem Time Recorder Company of Atlanta, Georgia 
selected Bristol Motors over all others to control the timing 
devices that make Lathem Time Recorders outstanding for 


accuracy ... accuracy that saves Lathem users valuable time 
and money! 


Digital Codes for Numerical Control, 
December 1956, 12 pages. Coding 
techniques for numerically pro- 
grammed machine tools, computers, 
supervisory control and automatic 
data-logging; Baudot printing tele- 

BRISTOL MOTOR DIVISION graph code; punched-card system; 

VOCALINE COMPANY OF AMERICA. INC. self-checking codes; Gray code; and 


ah others — plus decimal-binary-Gray 
COULTER STREET, OLD SAYBROOK, CONNECTICUT code conversion. (201) 
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BASIC INGREDIENT OF TROUBLE-FREE POWER... 
ELECTRICAL SHEETS FROM 


ie high quality of Acme-Newport electrical 
sheets contributes substantially to the ef- ECONOMICAL WATERAIL-TRUCK DELIVERY 


ficient and economical operation of motors, 
generators and other rotating equipment. 
For more than 40 years manufacturers have 
chosen these sheets for their unvarying gage, 
clean punching characteristics, and the smooth 
easy assembly that means substantial savings 
in labor costs. Modern in facilities, old in 
experience, Acme-Newport attains this de- 
pendable quality through scientific control 
over all melting, rolling, annealing and finish- 
ing processes. Discuss your requirements with 


Acme-Newport. 


ad 
COMPANY 


NEWPORT, KENTUCKY 


A SUBSIDIARY OF (REME| company 











— ready 


Design engineers, does electricity operate 
your products? Here is a concise, easy to 
read booklet with facts. Tells why PRINT- 
ED CIRCUITRY is now the most logical 
and economical means for you to connect 
components of an electrical circuit. Tells 
how Croname can assist you. Serious 
about your work? Then write today! 


i ae 





—_ 





MU Bes oo Giles ae ln RT ee oe, a ee 


1769 GRACE ST. CHICAGO 13, ILLINOIS 


other Croname products ~ - ~ 53 years of leadership 
Nameplates, dials, panels, escutcheons, mechanisms, light assemblies, masks, 
bezels, cabinets, control panels, decorated glass, CroRoto embossed 


‘/ze TIMER RELAY 
that handles all controlled 
timing problems... 


This steel clad, factory set, tamp- 
er proof Durakool timer-relay is 
practically non-breakable. Oper- 
ating life multiplied 5 to 6 times 
by new plunger construction fea- 
tures. Combinations of operate- 
release time delays from 0.15 
sec. to 20 sec.—either normally 
open or normally closed action. 


Durakool 


STEEL MERCURY TIMERS 













COIL 
ENERGIZED 


% No false contacts 
% Non sticking 

“ Ye Practically “fail safe" 
% Low cost timer 


COIL 
DE-ENERGIZED 


See telephone directory for 
local distributor, or write. 


DURAKOOL, INC. 


ELKHART, INDIANA, U.S.A. 
700 WESTON RD., TORONTO 9, CANADA 
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Research Progress in Dielectrics — 


1956, November 1956, 12 pages. 
On the spot interpretation and re- 
view of the round table discussions 
and formal papers presented at the 
1956 Conference on Electrical In- 
sulation. Subjects covered include 
dielectric properties of solid and 
gaseous materials; reports on studies 
in electrical breakdown; d-c meas- 
urements; new developments in sili- 
cone and glass materials; trends in 
very high temperature and radia- 
tion-resistant materials; thermal 
degradation of materials. Graphs 
and tables included. (210) 


Magnetic Amplifiers in Power Servos, 


November 1956, 8 pages. Study of 
prototype servo system using mag- 
netic amplifiers for field control of 
two back-to-back 3%-hp servo mo- 
tors for military positioning appli- 
cation (antenna array) indicates 
potential application to machinery 
control. (209) 


Magnetic Switching Circuits, October 


1956, 8 pages. A typical rectangular 
hysteresis loop is broken down into 
linear sections to develop the 
mathematical basis for contactless 
magnetic switches. Includes a sug- 
gested circuit for a magnetic se- 
lector switch for thyratron control 
with provision for monitoring the 
set state of the magnetic core. (An- 


notated bibliography included.) 
(229) 


Boolean Algebra for Switching Cir- 


cuits, August 1956, 4 pages. Sum- 
marizes the fundamentals of Boo- 
lean algebra as they apply to manual 
switching circuits. Shows, by ex- 
ample, how to reduce complex 
switch arrangements to their sim- 
plest form—eliminating by simple 
mathematics redundancies _ that 
might not be obvious to the eye. 


(222) 


Multiple Reprints 


Multiple Reprints (reprints or com- 


pendiums into which are combined 
several separate articles on the same 
or related subjects) are available at 
the nominal prices indicated in each 
listing. Orders must be accompanied 
by remittances. Large quantities, 
special quotations. Address: ELrc- 
TRICAL MANUFACTURING, 1250 
Sixth Avenue, New York 20, N. Y. 


Human Engineering in Equipment 


Design, 94 pages. Ten previously 
published articles dealing with the 
theory, techniques and practice of 
human engineering written for the 
special needs of the designer of 
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Another new development using 


B.EGoodrich Chemical «a» materia: 


Ansonia Traffic control cable made by The Ansonia 


Wire and Cable Co., Ashton, R. I, features insulation 
i and jacketing of Geon polyvinyl compounds. 


cable with insulation of Geon helps tame traffic 


HIS traffic cable with insulation and 
jacketing made of Geon polyvinyl 
materials has as many advantages as it 
does conductors. It is lightweight, easy 
to install and splice, has no braids to rot 
or wick moisture, no lead to corrode 
chemically, be eaten away by electrolysis 
or crystallize from vibration. It is resist- 
ant to oxygen, ozone, temperature changes 
and the sun’s rays. 
Insulation and jacketing compounds 


B.EGoodrich 


of Geon are strong, weatherproof and 
keep their exceptional properties with 
age. They resist flame, will not support 
combustion and have good flexing prop- 
erties. Their resistance to oil, grease and 
air-borne acids, alkalies and other chem- 
icals proves valuable in industrial areas. 

On all your jobs, use the advantages of 
this outstanding cable and wire cover- 
ing. For information, write Department 
GD.-4, B.F.Goodrich Chemical Company, 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 


3135 Euclid Avenue, Cleveland 15, Ohio. 
Cable address: Goodchemco. In Canada: 
Kitchener, Ontario. 


— 


B.F.Goodrich Chemical Company 
a division of The B.F.Goodrich Company 


GEON polyvinyl materials - HYCAR American rubber and latex - QOOD-RITE chemicals and plasticizers » HARMON colors 
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Put these ASSEMBLY ADVANTAGES 


Oe ae ae) 





AE GREAT STRENGTH 


FAST ASSEMBLY 
LOW COST 


PRESTOLE FLAT Nuts 


eliminate slow, complicated and costly as- 
sembly operations in a multitude of industrial 
applications. They provide greater holding 
power—eliminate special tools, threaded 
nuts, lock washers—cut assembly steps— 
save valuable production time. 


RAM OR 





—— 
— 


Engineered and designed with the famous 
360° grip Prestole impression, Flat Nuts are 
available in a variety of standard types for 
immediate delivery to your plant production 
schedule. In addition, they can be designed 
and produced in many special sizes and 
shapes to meet specific requirements and 
applications. 


RRR 
Wee E&@ L&E zA@A@ @@ee@t@t eze””tlzztz zzz: 


SS 


ee 
Z 


ZZ 


In either case, they maintain their ability to 
meet severe torque and tensile requirements 
and distribute the fastening load over a 
larger area through Prestole’s greater bearing 
surface. In thousands of applications, Pres- 
tole Flat Nuts continue to function long 
after other fastening methods have failed. 
Fastening problems of all types are being 
solved daily by Prestole’s engineers and tech- 
nicians. Consult your nearby representative 
or write direct to the factory for engineering 
assistance and service based on years of 
“know-how” in the fastenings industry 


[Dre STOLE (Cnporation, 


1318 MIAMI STREET ° TOLEDO 5, OHIO 
PRESTOLE OF CANADA ° OAKVILLE, ONTARIO 

SEND ENGINEERING APPLICATION DATA... 
TO: FOR: 


Name s Application 
Company 


Wb 


We 


LM fdédédddddddddddddddddddddddddddddéddée 


YZ 





Street 


SN sciitesedhsecacenceiniaiteeen cee, 








electrically energized machines, 
equipment, appliances and instru- 
ments. Relationship between human 
engineering and broad aspects of 
reliability and maintenance are dis- 
cussed. Certain articles emphasize 
design case histories and analyses of 
specific design parameters, includ- 
ing problems in military equipment, 
control systems, data processing 
systems, special-purpose instrumen- 
tations, and training devices. Meth- 
ods for setting up human engineer- 
ing groups within an engineering 
organization are given. Tables of 
human engineering “do's and 
don’ts” and other practical design 
aids are provided. Several articles 
give detailed bibliographies. 
$2.50 


Electrical Insulation and Dielectrics— 


1955. (Problems-Materials-Applica- 
tions.)—136 pages. A compilation of 
the most important articles selected 
from recent issues of ELECTRICAL 
MANUFACTURING. This volume pro- 
vides the engineer not only with 
significant but with current design- 
helpful literature. Articles cover 
epoxy casting resins, radiation ef- 
fects on dielectrics, fluorocarbons 
results of special evaluation pro- 
grams, among other subjects. $3.00 


Practical Circuits for Grid Control of 


Thyratrons, 52 pages. A collection 
of five articles by P. H. Chin and E. 
E. Moyer, appearing January to 
May 1956, summarizing all that is 
known about thyratron grid-control 
circuits. Coverage includes on-off 
control with both a-c and d-c plate 
voltages; bridge-type circuits with 
both linear and non-linear elements; 
phase-shifted a-c signals as the con- 
trol variable; a-c plus d-c control; 
the two-vector method; effects of 
load-circuit parameters on thyratron 
performance; peaking transformers; 
and the application of interphase 
transformer windings to multiple 
rectifier svstems. $2.00 


Servo Series, 48 pages. A collection of 


five articles by servo engineer- 
teacher Ira Ritow, appearing Feb- 
ruary to June 1956, summarizing 
the fundamentals of servomecha- 
nism design. The series is intended 
for the non-servo engineer and 
avoids almost totally the use of 
complex math and obscure termi- 
nology. Yet, the series is complete 
enough to permit the reader to de- 
sign and analyze a simple servo. 
Coverage includes how and why 
servos work; servo terms and spec- 
ifications; selection of components; 
linear and non-linear servo design; 
linear analysis; impact-momentum 
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1. Self-sticking 2. Heat-curing 


ad Vast [Epace’s << Permacel Tape Corporation, New Brunswick, N. J. «© a Gofvuenalolversen company 


L 
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Caledonia combines four functions in 
miniaturized, shock-resistant package. 


Electronics today is partly packaging 


PROBLEM: Design a small (50 cubic in.) 

and light (3% Ibs.) unit that contains: 

1. a positive d.c. pulse selector 

2. a negative d.c. pulse selector 

3. a high level 60 cps band pass filter 

4. a 400 cps detector circuit 

(all with tight tolerances, naturally). 
Design it to operate within the usual 

military environmental conditions, in- 

cluding high vibration and shock. 

SOLUTION: We assembled the 

components shishkabob | 

style. Then mounted the 





a 


kabob in a metal case filled with an epoxy 
foam compound to hold the parts in a 
firm cushion. 


TIME ELAPSED: From original assign- 
ment, through design to volume produc- 
tion—two months. 


If such quick, dependable assistance in 
design and production can make your 
work more effective, we'll be glad to 
hear from you. We offer experience, 
good production facilities, and a recog- 
nized quality record. 


CALBDONITIA 


ELECTRONICS AND TRANSFORMER CORPORATION 


Dept. EM-7, Caledonia, N.Y. * In Conada: Hackbusch Electronics, Ltd., 23 Primrose Ave., Toronto 4, Ont. 












ass '"” 


and 





Complete production facilities for encapsula- 
tion and embedment utilizing “Luxolene” epoxy 


resins. 





ELECTRICAL 


e COLORS 


ELECTRONIC ASSEMBLIES 
INSULATORS 
SPECIAL SHAPES AND DESIGNS 
THIN WALL EPOXY TUBING 


ELECTRIC COIL WINDING 
e EPOXY RODS 


e COMPOUNDING FACILITIES 
"“SPECTIALISTS 


Write Dept. E For Complete Details 
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DELUXE COILS, INC. 








Post Office Box 364 
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s Wabash, Indiana 





analysis; and the phase-plane meth- 
od of servo analysis. $1.50 





Multiple Reprints 
at Quantity Prices 






Since handling expenses is a signifi- 
cant cost element in the distribution 
of these Multiple Reprints, grouping 
of orders make possible substantial 
savings in cost per copy. For single 
shipments to one address, on orders 
accompanied by remittance, the fol- 
lowing prices per copy apply: 


Quantity 
Title 5 25 
Electrical Insulation and 
Dielectrics—1955 275: 2:50 
Servo Series 135 1.25 
Thyratrons L.75. 1.50 
Human Engineering 2.25 2.00 


Prices given above include shipping 
charges. Make checks payable to The 
Gage Publishing Company, 1250 Sixth 
Ave., New York 20, N. Y. 





New Elements 
for Static Control 


(Continued from page 112) 





observed in the output and changes 
made in the process so that the goal 
can be reached efficiently. 

Westinghouse has developed a pro- 
totype form of teleological control 
device, called Automex, in the form of 
an automatic experimenter which op- 
erates by intelligent trial and error. 
The purpose of this device is to con- 
trol a system where optimum output 
can be achieved by properly adjusting 
each of several input variables, and 
where the best adjustment for any 
one input changes with time. 

A demonstrator has been built to 
display this new concept and to com- 
pare it with a human operator. The 
contour board illustrated in Fig. 14 
has a continuous loop of resistance 
wire which represents a two-dimen- 
sion range of inputs. The output is 
determined by a particular curve on 
the board over which a contact finger 
is moved in rectilinear coordinates by 
two servo motors. As a contact finge1 
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NEW POWERSTAT’ 
Variable Transformer 
















New Fiexibility with 
isolated Secondary Winding 
on Single Core 














...a source of adjustable low voltage output 
... @ limited range line correction 
... @ limited range of “buck boost” voltage 


SINGLE PHASE 
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INPUT 120 Voit, 50/60 Cycle, 1 Phase 
OUTPUT 0-30 Volt, 25 Amp., 0.75 KVA 


3 


INPUT 120 Volt, 50/60 Cycle, 1 Phase 
OUTPUT 15-0-15 Volt, 35 Amp., 0.53 KVA 













INPUT 240 Volt, 50/60 Cycle, | Phase 
OUTPUT 0-30 Volt, 25 Amp., 0.75 KVA 










4° 


1 Panasenead > *enasancasaal 






hansaansgpaaanagaens 
+ 
3 e 
br vo & 





2 


INPUT 240 Voit, 50/60 Cycle, 1 Phase 
OUTPUT 225-255 Volt, 35 Amp., 8.9 KVA 


INPUT 226-256 Volt, 50/60 Cycle, 1 Phase 
OUTPUT 240 Voit, 35 Amp., 8.4 KVA 








INPUT 240 Volt, 50/60 Cycle, 1 Phase 
OUTPUT 15-0-15 Volt, 35 Amp., 0.53 KVA 


2 . 5 x 
Ansaasennnnene —Canasnaasaniad 


INPUT 120 Volt, 50/60 Cycle, 1 Phase 
OUTPUT 105-135 Volt, 35 Amp., 4.7 KVA 


INPUT 107-137 Volt, 50/60 Cycle, 1 Phase 
OUTPUT 120 Volt, 35 Amp., 4.2 KVA 

















THREE PHASE 


















INPUT 240 Volt, 
60 Cycle, 3 Phase 


INPUT 480 Volt, 60 
Cycle, 3 Phase 





OUTPUT OUTPUT 450-510 Volt, 
210-270 Volt, 35 Ampere, 31.0 KVA 
35 Ampere, 

16.4 KVA 








INPUT 452-512 Volt, 60 





































‘x —< + = wepuT 214-274 Cycle, 3 Phase 
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when it is in your area 0 — a 


807 BRADLEY AVENUE, BRISTOL, CONNECTICUT WS 
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Cl lg 
oO 
lamination YOU CAN 


Cole PROTECT YOUR 
MOTOR AGAINST OVERLOAD 


WITH 


MIGHTY MITE 
MOTOR PROTECTORS 


There’s a Mighty Mite motor protector of the correct size 
and dimension, as small as 34” long x 5/16” wide, to fit 
practically any normal or special stator design up to a capa- 
city of 4% hp., 115/230 volts. 
Mighty Mite is a temperature sensing device which automatically 
breaks the motor circuit whenever the operating temperature rises 
above a safe limit. The Mighty Mite motor protector is accurately 
pre-calibrated to “break” at any required temperature up to 200°C. 
There is no further adjustment or handling necessary prior to instal- 
lation in the motor stator. 


Once installed, Mighty Mite provides continuous and automatic pro- 
tection to the motor against overheating due to mechanical overload, 
voltage variation, or any other cause. 


The Mighty Mite protectors illustrated above are actual size, and are 
only a few of the standard models available. Leads on terminals are 
furnished to individual requirements, and all Mighty Mites are pack- 
aged “ready-to-use” on your production assembly line. 


— 
— 


EL ais 


~ 


MECHANICAL INDUSTRIES PRODUCTION CO. 


is moved in rectilinear coordinates by 
two servo motors. As a contact finger 
is moved across the board toward the 
smaller curves the output increases. 
The maximum output point is com- 
pletely surrounded by a nest of lesser 
output curves. The machine has no 
knowledge of the contour curves but 
automatically seeks maximum output. 
Details of the control system were not 
given. O00 


R-F Power Ratings for 
Subminiature Coaxial Cables 


(Continued from page 143) 


Another aspect of coaxial connec- 
tor design is the voltage breakdown 
rating. Since the 27-9 receptacle of 
the Subminax series has the shortest 
creep path between the center con- 
ductor and the shell, tests were con- 
ducted on a 27-9 receptacle mated 
with a 27-7 plug assembled to RG- 
174/U subminiature cable. The re- 
sults are given in Table III. 

No VSWR data for mated connec- 
tors having an impedance of 75 ohms 
has been compiled; however, since 
both the 75-ohm and 50-ohm connec- 
tors have similar bead contact struc- 
tures, it is expected that the 75-ohm 
connectors will yield similar VSWR 
values when measured in a 75-ohm 
system. O00 
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No. 2, Amphenol Electronics Corpora- 
tion, April 1952, Contract AF33(038) 
-20145. 

2. “Cable; Radio Frequency, Study of 
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3. “Guide to the Selection of R-F Cables,” 
C. C. Camillo and G. J. Mares, Amphenol 
Electronics Corporation, May 1956. 

. “R-F Power Ratings of Teflon Coaxial 
Cables,” G. J. Mares and C. C. Camillo, 
Amphenol Electronics Corporation, De- 
cember 1955. 

. “Electrical Characteristics of Amphenol 
Series 27 Subminax 50 Ohm R-F Con- 
nectors,” N. J. Sladek, Amphenol Elec- 
tronics Corporation, Engineering News, 
March 1956. 

». “Handbook of Design Data on Cable 
Connectors for Microwave Use,” John W. 
E. Griemsmann, Report R-158-47, PIB 
107, Polytechnic Institute of Brooklyn, 
Microwave Research Institute, Chapters 
2 and 3, July 1947. 
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The Reference Encyclopedia 
of Electrical Sheets 


YOURS FREE 
from United States Steel 


The Electrical Steel Sheets Engi- 
neering Manual, published by United 
States Steel Corporation, has always 
had an indispensable place on the 
electrical designer’s reference shelf. 


The latest issue—the Fourth Edi- 
tion—contains the most recent mag- 
netization, core loss and other mag- 
netic curves for both grain-oriented 
as well as random-oriented silicon 
steels. Also included in this publica- 
tion are a great variety of engineer- 
ing data along with characteristics of 
many non-silicon steels. 

If you do not have this reference 
book on hand, send for a copy. 
Write, on your company letterhead, 
to United States Steel, Room 2801, 
Pittsburgh 30, Pa. Ask for the Elec- 
trical Steel Sheets Engineering Man- 
ual, Fourth Edition. 


UNITED STATES STEEL CORPORATION, PITTSBURGH 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. 

UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


USS Electrical Steel § 





A GEARMOTOR 
for dependable 


power in 
Small 
Applications 


@ Motoresearch geared 
induction motors are designed for 
applications where motion at slow 
speed is required. That’s why more 
than a million are in use today on 
vending, coin operated machines, 
amusement games, household 
ranges and rotisseries. These Gear- 
motors are manufactured in four 
basic sizes, with output shaft speed 
of 1 RPM and up. 


A magnetic clutch permitting 
motion for the interval where 
there is electrical contact can be 
provided. 


Flexible manufacturing opera- 
tions permit prompt delivery of 
Gearmotors ordered. 


For further information send 
the requirements of your applica- 
tion to us. 


ANY 
mi) acu COMP 
proneseAr JUNCTION AVE, 


RACINE, WISCONSIN 
Gearmotors and 
Special Electrical Equipment 
Designers Manufacturers 


Association Activity 


Schier Named Secrtary of ASME 


Oscar B. Schier, I], has been designa- 
ted secretary-elect of The American 
Society of Mechanical Engineers by 
unanimous vote of the Society’s Coun- 
cil. He will succeed Clarence E. Davies 
who will retire as secretary and chief 
administrative officer, after 23 years 
of service in this office. Mr. Schier 
has been a member of the staff in 
various capacities for the past 1] years. 
He was elected assistant secretary in 
1953 and deputy secretary last Decem- 
ber, 


AIEE Conference Papers on Magnetism 
and Magnetic Materials Available 


Papers presented at the Conference on 
Magnetism and Magnetic Materials 
held in Boston October 16-18, 1956, are 
now available in photd-offset form under 
one cover. The conference was spon- 
sored by the Magnetics Sub-committee 
of the AIEE Committee on Basic Sci- 
ences with the cooperation of several 
other societies. The major digest of the 
papers was presented in the January 
ELECTRICAL MANUFACTURING under the 
title “Magnetic Materials Pushback 
Design Stops” (reprint No. 206). The 
full proceedings, printed by photo- 
offset, occupy some 700 pages and in- 
clude a total of 70 papers. Priced at 
$7.50. 


U. S. to Be Represented at 
IEC Meeting in Moscow 


The U. S. National Committee of the 
International Electrotechnical Commis- 
sion, an arm of ASA, will be represent- 
ed at the sixteen technical committee 
meetings which will be held in Moscow, 
U.S.S.R., July 2-12. R. C. Sogge. presi- 
dent of the U. S. National Committee. 
will head the 24-man delegation. Dele- 
gates are: Mr. Sogge, General Electric 
Co.: H. S. Osborne, consultant (for- 
merly American Telephone & Telegraph 
Co., and past president IEC); G. F. 
Hussey, Jr.. ASA; S. D. Hoffman, ASA: 
H. N. Blackmon, Westinghouse Electric 
Corp.: E. F. W. Beck. Westinghouse 
Electric Corp.; L. W. Cole, Federal 
Pacific Electric Co.; E. C. DeBlieux. 
General Electric Co.; C. L. Dawes. 
Harvard University; J. H. Foote, Com- 
monwealth Associates, Inc.; G. W. 
Heumann, General Electric Co.; E. A. 
Harty, General Electric Co.; L. F. 


Hunt, Southern California Edison Co.: 
J. G. Hutton, General Electric Co.: 
W. M. Leeds, Westinghouse Electric 
Corp.: G. F. Lincks, General Electric 
Co.; C. H. Linder, General Electric 
Co.; W. P. Lowell, Jr., Sylvania Elec- 
tric Products Inc.; J. W. May, ITE 
Circuit Breaker Co.: L. W. Morton. 
General Electric Co.; I. R. Smith. 
Westinghouse Electric Corp.; F. Ull- 
man, Westinghouse Electric Interna- 
tional Co.; F. R. Wolfe, National Car- 
bon Co.. and W. F. Doxev. U. S. Army 
Signal Laboratories. 


National Electronics Conference 
Plans Shaping Up 


More than 90 papers, including a num- 
ber of tutorial discussions aimed at 
stimulating cross-fertilization of ideas 
in related scientific fields, will be pre- 
sented at the 13th annual National 
Electronics Conference to be held Oct. 
7-9 at the Hotel Sherman, Chicago. The 
tutorial papers will cover new tech- 
niques that affect the electronics indus- 
try, engineering to improve electronic 
aids to the medical profession, radio 
astronomy, and geophysics. 

Upwards of 80 technical papers will 
be devoted to the latest developments in 
transistor and computer research, elec- 
tronic components reliability in extreme 
environments, and other areas of re- 
search. Topics slated for discussion will 
include: Circuit theory, circuits. com- 
munications, components and materials, 
computers, electron tubes, engineering 
management, instrumentation, magnetic 
circuit devices, medical electronics, 
microwaves, radar and radio navigation, 
semiconductor devices, servomecha- 
nisms, and transistor circuits. 

A large exhibit of electronic devices, 
is included in the three-day program. 

The National Electronics Conference 
is sponsored by the American Institute 
of Electrical Engineers, Illinois Insti- 
tute of Radio Engineers. and North- 
western and Illinois universities. Co- 
operating organizations are the univer- 
sities of Michigan, Michigan State, 
Notre Dame. Purdue. and Wisconsin, 
the Radio-Electronics-Television Manu- 
facturers Association. and Society of 
Motion Picture and Television Engi- 
neers. 

Inquiries concerning the conference 
should be addressed to National Elec- 
tronics Conference. 84 E. Randolph St., 
Chicago 1. Ill. 
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aS These rack/panel pressurized connectors are designed * 
y for high altitude and vibration applications. When 
the DPS connector is mated, it is sealed about the - 
insert faces by means of a specially designed rubber © 

* 


. seal, that allows an axial tolerance of up to ¥%” while® 


still effecting a seal. This seal is encased in the #34 
DPS Connectors for shell so that the step down design of the mating 


. : - 2 #33 shell seats into and against it. In addition, the 
High Altitudes-Vibration #34 or pin insert shell encloses a monobloc silicone 
insert designed so that the tightening of the junction 
shell effects a compression seal around the wires that 

have been inserted. The #33 or socket insert shell 

has a plastic front insulator, to insure alignment of 

contacts, and is backed up by a silicone rear insulator 

that is also tapered to permit the corresponding taper 


of the junction shell to compress it around the wires: 


as the junction shell is tightened. Contacts for DPS 


connectors must be ordered separately, and installed: 


at time of wiring. Co-axial contacts, and thermocouple 
contacts are available. Also, air lines. DPS connectors 
are available in 4 different sizes with several 

insert arrangements for each size. 

Write for Bulletin DP-101 TODAY! 


Aer Oe ee ae 0606 Oe 


: e Latest RF Connector Series — The TNC. The TNC is a 


Coaxial Connector \ screw type coupling version of the improved BNC 

. series for small coaxial connectors. This TNC series, 

Screw Ty pe Coupling \ made by the Eastern ‘vision of Cannon Electric, is 
available in two types: low voltage and high voltage. 

Both types are ideal where minimum noise is desired. 

They are lightweight, waterproof, sealed connectors 

which will operate at any altitude. 


The high voltage TNC is recommended for AC rating up 
to 5,000 volts. Low voltage rating is to 500 volts. The 
TNC series is also available with collet cable clamp. 


Write for RF Coaxial Bulletin DC-1 TODAY! 


TNC Coaxial 
Receptacle SA-445 


IN A PLUGS 


An accessory that consists of coupler and an adapter 
has been recently perfected by Cannon to provide 
quick connect and quick disconnect characteristics 
to AN connectors. 

The adapter is designed to screw over the coupling 


s 2 h f AN tact d contai 
Quick-Disconnect threads of a standard receptacle, and contains an 


— locking groove which — the —— 
1 ends of the coupler latch when fully engaged. The 
Accessories for AN-Plugs entry of the coupler latch into this groove permits a 
<> compression spring to move the coupler sleeve 
forward, locking the parts securely. A simple straight 
pull back on the sleeve releases the latch 
and permits disconnection. 
The coupler consists of a special spring latch 
assembly, and is designed to replace the coupling 
nuts on Cannon AN3106A and AN3106B plugs. 
a 


CAO6BQ Plug CA02AQ Receptacle 


Write for Bulletin ~ PLUGS 
P R-QD TODAY! WHERE RELIABILITY 


iS THE 5™ DIMENSION 


CANNON ELECTRIC CO., 3208 Humboldt St., Los Angeles 31, California. Factories in 
Los Angeles, Salem, Mass., Toronto, London, Melbourne. Manufacturing licensees in 
Paris, Tokyo. Representatives and distributors in all principal cities. 
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pet 2° 
generators 


for accurate speed 
indications and rate 


control applications 


2 


up to 40 volts per 1000 rpm 
within plus or minus 0.5% 
linearity over the operating range with 
very low slot and commutator ripple. 
Barber-Colman tach generators are avail- 
able in three different frame sizes with 
maximum rated outputs up to 7000 rpm 
or 100 volts, whichever occurs first. 
Typical applications include controlling 
antiskid circuits for wheel braking . . . 
surface control systems of guided mis- 
siles . . . indication of film speed rate in 
aerial cameras . . . and rpm indication 
of variable speed drives in industrial 
machines, processing equipment and 
similar production units. Many varia- 
tions of Barber-Colman tach generators 
are available for special applications. 
Send for free technical bulletin. 


The complete 
line of 
Barber-Colman | ’ 


. includes both permanent magnet 
and split series types . . . im various 
mountings and speeds with outputs up 
to 1/10 hp. Ideally suited to power 
electro-mechanical actuators, switches, 
and programming devices. Also avail- 
able with gearheads or blowers for spe- 
cial applications. Whatever your prob- 
lem involving small d-c motors, let 
Barber-Colman Company .engineers help 
you find the solution. Write for free 
Catalog F-4344. 


d-c motors 


BaRBER-COLMAN COMPANY 
Dept S, 1803 Rock Street. Rockford IIlinors 
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Calendar of Meetings 


Aug. 20-23 — WESCON (Western 
Electronic Show and Convention) ; 
Sponsored by the San Francisco and 
Los Angeles Institute of Radio En- 
gineers and West Coast Electronic 
Manufacturers Association, Cow 
Palace, San Francisco. 


Sept. 4-6—AIEE-IRE Magnetic 
Amplifier Conference, Penn-Sheraton 
Hotel, Pittsburgh. 


Sept. 9-13—Instrument Society of 
America, Instrument - Automation 
Conference and Exhibit, Cleveland 
Auditorium, Cleveland. 


SEPT. 17-18—Symposium on Nu- 
merical Control Systems for Ma- 
chine Tools (Electronic Control & 
Data Processing), Sponsored by 
Radio Electronics-Television Manu- 
facturers Association, Ambassador 
Hotel, Los Angeles. 


Sept. 23-24—Standards Engineers 
Society, Hotel Commodore, New 


York. 
Sept. 24-25—AIEE-IRE Industrial 


Electronics Conference, Morrison 
Hotel, Chicago. 


Oct. 7-9—National Electronics Con- 
ference, Hotel Sherman, Chicago. 


Symbols and Terminology for 
Automatic Control Systems 


(Continued from page 151) 


Park, N. Y.; W. D. Jefferson, John 
Oster Mfg. Co., 1 Main Street, Racine, 
Wis. 


D-C Motors—R. G. Beadle, Systems 
Application Engineering, General Elec- 
tric Co., Schenectady, N. Y.; W. D. 
King, Westinghouse Electric Corp., 
Buffalo, N. Y.; E. J. Luoma, Reliance 
Electric & Engineering Co., Cleveland. 

Transformers and Magnetic Amplifiers 

D. D. Pidhayny and H. C. Trueblood, 
Ramo-Wooldridge, 5730 Arbor Vitae, 
Los Angeles, Calif. 


Hydraulic Components—E. S. Sher- 
rard, Bureau of Standards, Washington 
25, D. C.; D. C. Morin, Industrial Hy- 
draulic Control, Blackhawk Manu- 
facturing Co., Milwaukee, Wis.; A. A. 
Seleno, Adm. & Engineering Center, 
Vickers, Inc., Detroit 32. 


Potentiometers and Pick-offs—C. W. 
Miller, Engineering and Optical Divi- 
sion, Perkin-Elmer Corp., Norwalk, 


Oct. 9-11—-AIEE Feedback Control 
Conference, Claridge Hotel, Atlantic 
Guy. HS. 


Oct. 10—-AIEE Reliability and 
Quality Control in Electronics Con- 
ference, Silver Spring, Md. 


Oct. 17-18—National Conference 
on Industrial Hydraulics, Armour 
Research Foundation, Sherman 
Hotel, Chicago. 


Nov. 4-8—National Metal Exposi- 
tion, Chicago. 


Nov. 6-8—Conference on Electronic 
Techniques in Medicine and Biology 
(sponsored by Instrument Society of 
America), Boston. 


Nov. 11-15 — National Electrical 
Manufacturers Association, Annual 
Meeting, Traymore Hotel, Atlantic 
City, N. J. 

Nov. 17-21—National Plastics Ex- 
position International Amphitheatre, 
Chicago. 


Nov. 18-20—AIEE-IRE-APS ONR 
Magnetism and Magnetic Materials 
Conference, Park Sheraton Hotel, 
Washington, D. C. 


Conn.; J. A. Mitchell, Weapons Systems 
Development Laboratory, Hughes Air- 
craft Corp., Culver City, Calif. 
Accelerometers, Integrators, and Pre- 
cision Power Supplies—A. Paterniti. 
Bell Aircraft Corp., P. O. Box No. 1, 
Buffalo 5, N. Y.; Robt. Keeler, Aero 
Div., Minneapolis-Honeywell Regula- 
tor Co., Minneapolis, Minn. 
Analog-Digital and Digital-Analog De- 
vices—C. H. Baldwin, Westinghouse 
Electric Corp., Youngwood, Pa.; War- 
ren Gaines, General Electric Co.. 
Schenectady, N. Y.; William I. Cald- 
well, Taylor Instrument Companies 


Rochester, N. Y. 


Comments and suggestions for mak- 
ing the work of the Components 
Specifications Subcommittee of AIEE 
more effective to systems designers 
and component manufacturers will be 
welcomed by the subcommittee and 
should be addressed to the chairman, 
Harold Chestnut, General Electric 
Co., Schenectady 5, New York. In- 
formation relating to the work being 
done on specific elements should be 
directed to the individuals working on 
the specific components. G00 
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7-inch Waldes Truare retaining rings cut costs, od 


speed assembly-disassembly of 2-high/4-high mill 


New Model TA-625 2-high/4-high combination 
rolling mill designed by Stanat Manufacturing 
Co., Long Island City, N. Y., reduces 2/2” ingot 
to precision-rolled strip as thin as .001”. 

Waldes Truare retaining rings help make 
possible a complete change of work rolls in 
20 minutes...solve difficult problems of accu- 
racy control by achieving positive location of 
bearings to extremely close tolerances. Rings 
eliminate costly parts and machining, save 
space, reduce maintenance. 


in the assembly illustrated above, 7° Waldes Truare (Series 
5000) retaining rings—three on each roller—are used to posi- ” 
tion heavy-duty needle bearings in the bearing housing. 
Smaller rings position bearings in other roller assemblies and 
retain the shaft of a dual handwheel screwdown. All in all, 
18 Waldes Truarc rings are used in the mill. They replace 
machined shoulders, spacers and lock nuts...eliminate costly 
threading, other machining operations. 


Assembly is simple, even with giant 7” diameter Truarc ring. 
Special Truarc ratchet pliers grasp the ring securely, ease it 
into the groove, snap it securely into position. Smaller pliers 
and various high-speed assembly jigs are available for other 
rings, permit assembly-disassembly to be performed rapidly 
even by unskilled labor. 


Whatever you make, there's a Waldes Truare Retaining 
Ring designed to improve your product... to save you material, 
machining and labor costs. Quick and easy to assemble and 


ent sizes within a type... 5 metal specifications and 14 different 
finishes. Truarc rings are available from 90 stocking points 
throughout the U.S.A. and Canada. 


disassemble, they do a better job of holding parts together. 
Truarc rings are precision-engineered and precision-made, qual- 
ity controlled from raw material to finished ring. 


36 functionally different tyes ...as many as 97 differ- 


More than 30 engineering-minded factory representatives 
and 700 field men are available to you on call. Send us your 
blueprints today... let our Truarc engineers help you solve de- 
sign, assembly and production problems... without obligation. 


For precision internal grooving and undercutting...Waldes Truarc Grooving Tool! 


WALDES 


Waldes Kohinoor, Inc., 47-16 Austel Place, LIC. 1,M.¥.. 
Please send the new supplement No. 1 which | 
brings Truarc Catalog RR 9-52 up to date. | 
(Please print) | 

Name nici eatin } 
Compony 
| 

| 


Business Address ............. te erat 


RETAINING RINGS ies 
Cty nO... SIE ee 


© 1956 Waldes Kohinoor, Inc., 47-16 Austel Place, L.1.C.1,N.Y. ' Emo7e 
Soe te Vrvuare exhsper as cme escgn corusmeersne Sow, Meow VOC La cs ccs ce cs me ces ee ces es cs cs ce cee se Ss 
Coliseum, May 20th ty May 23ra Auath Ne 101¥. 
WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more of the following U.S. Patents: 2,382,948; 2,411,426; 
2,411,761; 2,416,852; 2,420,921; 2,428,341; 2,439,785; 2,441,846; 2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802; 2,487,803; 2,491,306; 2,491,310; 2,509,081; 
2,544,631; 2,546,616; 2,547,263; 2,558,704; 2,574,034; 2,577,319; 2,595,787, and other U. S. Patents pending. Equal patent protection established in foreign countries. 


Be eal 
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How Alcoa Aluminum 
Fasteners make good 
furniture even better 


With your good name riding on 
every aluminum chair, chaise 
and settee, it pays to assemble 
with Alcoa® Aluminum Fasten- 
ers. You get perfect color match 
and lasting good looks with ab- 
solute protection against both 
galvanic and atmospheric cor- 
rosion. Your local Alcoa distrib- 
utor has a complete stock of 
aluminum fasteners to meet 
your every need. He is listed 
in the Yellow Pages of your 
telephone directory. 


THE ALCOA HOUR 
TELEVISION'S FINEST LIVE DRAMA 
ALTERMATE SUNDAY EVERINGS 


ALUMINUAA 
FASTENERS 


Your Guide 
to the Best in 
Aluminum Valve 


Fill out coupon for facts, samples 


Aluminum Company of America 
2241-© Alcoa Bidg., Pittsburgh 19, Pa. 


Gentlemen: 
Please send complete specification data 
and samples of Alcoa Aluminum Fasteners. 


Name 


Title 





Company 
Address. 


poo 
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Men in Industry 


William S. Ivans, Jr., has been named 
vice president in charge of Engineering 
for Kin Tel, a division of Cohu Elec- 
tronics, Inc. Mr. Ivans was formerly 
chief electronics engineer of Convair. 
He joined Convair as project engineer 
in 1946. Initially, he directed the de- 
velopment of a complex radar homing 
and flight control system for Navy Mis- 
sile projects. Subsequently, he super- 
vised a number of new developments, 
including airborne mapping radar sys- 
tems, long-range missile tracking and 
guidance. antennas, and radomes. 


Norman Nisenoff has been named re- 
search engineer for National Cash Reg- 
ister Co. Electronics Div. Mr. Nisenoff 
comes to National Cash Register from 
the Signal Corps Engineering Labora- 
tories, Fort Monmouth, N. J., where he 
started in 1948 as an electrical engi- 
neer. For the past three years he has 
been Chief of the Digital and Elec- 
tronics Technique Units carrying on 
and supervising work in the field of 
digital computer techniques. He has 
written many papers in the field and 
has several patents pending. 


Dr. James E. Meinhard has joined The 
National Cash Register Co. Electronics 
Div.. Hawthorne, Calif., as a senior re- 
search engineer. Dr. Meinhard will do 
research on ferroelectrics as storage de- 
vices for digital computers. Prior to 
joining NCR, Dr. Meinhard was with 
the General Electric Co., Hanford 
Atomic Products Operation at Rich- 
land, Washington. He served as a re- 
search chemist and problem leader in 
charge of fundamental and applied re- 
search programs related to Hanford 


processes. 


Two key engineering assignments 
have been announced by Ford Instru- 
ment Company, Division of Sperry 
Rand Corporation. Edward C. Wagner 
has been appointed to the new post of 
Assistant to the Vice President for En- 
gineering and Michael A. Moscarello 
has been named Engineering Director 
for Marine Equipment. Wagner, pro- 
moted from the post now assumed by 
Moscarello, has contributed to develop- 
ment of such devices as stable elements, 
power drives, anti-aircraft gun direc- 
tors, stabilized aircraft gun turrets. 
integrated tank fire control and drone 
tracking systems. Moscarello formerly 
was Engineering Department Head. In 
his new job as Engineering Director for 
Marine Equipment, he now heads up 
projects that include gunfire control, 


guided missile and rocket launching 
computers for the U. S. Navy. One oi 
the company’s newest projects, investi- 
gation of the medical electronics field, 
also comes under his direction. 


To head up its new Western Develop- 
ment Laboratories, Redwood City. 
Calif.. The Phileo Corporation has 
selected Oscar T. Simpson, who will! 
serve as general manager. Mr. Simpson 
has had administrative supervision of 
engineering groups engaged in the 
design and development of airborne 
radar, television systems and weapons 
systems, including missiles and fuzing. 


Company 
Briefs 


To expand technical service to the 
aircraft and guided missile industries. 
Metals & Controls Corp., Attleboro. 
Mass., will open a West Coast Design 
Engineering Facility in Los Angeles in 
July. Its work will be to engineer sup- 
plementary actuating systems for Klixon 
miniature precision switches in aero- 
nautical and electronic applications. 
William Jones will head the laboratory 
and office staff as project engineer. 


The Proto Division of the Photocircuits 
Corp., Glen Cove, N. Y., has been or- 
ganized to speed delivery of prototypes 
or engineering samples of printed cir- 
cuits within days of receipt of art work 
or negatives and specifications. 


The Continental Bearing Research 
Corp., 489 Fifth Ave., New York, N. Y.. 
has been formed to provide engineering 
development, consulting and manufac- 
turing service in the specialized field of 
bearings and lubrication. Their object 
is to analyze, design, and supply bear- 
ings for severe applications involving 
high speeds and extreme temperatures. 
Stanley Abramovitz, formerly with the 
Franklin Institute, directs the engineer- 
ing activities of the company. 


Central Engineering Division of Air- 
pax Products Co., Baltimore, is now lo- 
cated in Fort Lauderdale, Florida. Pro- 
duction lines for circuit breakers. 
Ferrac amplifiers, and Magmeter de- 
tectors are operating in temporary 
quarters pending completion of new 
plant at nearby Plantation, Fla.. about 
July 15. 
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Servo Motors For 


Transistorized Operations 


Meets MIL-E-5272 +« -—65°C to +125°C temperature range. 
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540 
1.062 1.437 
Leads Terminals Terminals Terminals . 
1 . , Size 18 
*For 40v connection y nl . —- ; ° . 
This complete line can be varied by Oster specialists to your precise requirement. Write 
today for further information, enclosing detailed data on your needs. 





Other products include motor- 

gear-trains, synchros, AC drive MANUFACTURING COMPANY 
motors, DC motors, servo mech- Your Rotating Equipment Specialist 

anism assemblies, motor tachs, Avionic Division 

servo torque units, reference and Racine, Wisconsin 

tachometer generators, actuators, 

motor driven blower and fan : ; 

assemblies and fast response re- Engtooers For raemegnes Peajeet: / i ; 
solvers. Interesting, varied work on designing transistor circuits and servo mechanisms. 
Contact Mr. Zelazo, Director of Research, in confidence. 


BURTON BROWNE ADVERTISING 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 





WIRE 
STRIPPER 


FOR 
FILM-INSULATION 


TWIN-CONE 


and TWIN-WHEEL 


@ Safely strip within @ Eliminate wasted motion on 
Ve” of part production set-ups 
@ Remove ALL insulation with one 
grade fibre glass wheel 


IDEAL’S new precision-engineered strippers remove 
all types of film insulation from leads or anywhere 
along the wire length at a “strip-a-second” rate! Spe- 
cial fibre glass wheels of uniform structure prevent 
breakage of the finest solid or stranded wire, yet strip 
away every bit of enamel, Nylon, Formex, Formvar, 
even Teflon! One grade wheel does all jobs — makes 
inventory and ordering a “snap”. 


\ a Y 


TWIN-CONE 

HAND TYPE 

with flexible shaft 

Here’s a stripper that moves to the 
job. Removes film on gang-wound 
coils without dismantling set-up. 
Conical wheels strip AWG No. 50 
to No. 30 wire up to %” from 
art. Operates on 115 V. AC or 

» with rheostat foot control. 


TWIN-WHEEL BENCH TYPE 


For slightly heavier duty stripping. 
Cylindrical, fibre glass wheels strip 
AWG No. 50 to No. 25 wire. Pre- 
cision design speeds output, mini- 
— rejects. Operates on 115 V. 


Sold through America’s leading distributors 
In Canada: Irving Smith, Ltd., Montreal 


MAKE A FREE TRIAL TEST 


Send us a sample of your particular wire stripping 
problem. We'll make tests and send you our model 
recommendations. No obligation, of course! 


ee ee ne 

g IDEAL INDUSTRIES, INC 

g '008-G Pork Avenue, Sycomore, IIinoils 
& Gentlemen: 

& (© Kindly send us complete catalog data on Ideal Twin-Cone and 
4 Twin-Wheel production strippers. 

8 () Herewith a sample of our wire stripping needs, kindly send us 
. your recommendations and data. 
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Appearance Specifications 
and Control Methods 


(Continued from page 129) 


difference in reflection between two reflectance curves at 
some wavelengths may indicate a large color difference 
while the converse is also true. Control of the color of a 
relatively constant formulation type material may be 
accomplished by observing the difference in reflectance at 
one or more critical wavelengths. In most cases it has 
been found desirable to convert the purely physical meas- 
urement of spectrophotometry into the psycho-physical 
CIE (International Commission on Illumination) Y, x, y, 
coordinate system. The methods of transforming these 
data into the CIE system are well covered in the refer- 
enced textbooks and specifications and need not be dis- 
cussed here. 

Published articles indicate that the control of light- 
ness and chromaticity tolerance may be accomplished in 
many ways both graphically and by numerical calculation 
of single number color differences. (3) No matter how 
the results are expressed, someone has to make the de- 


| cision of the extent of the area of acceptability. This 


problem is similar to that which was discussed under the 
preparation of visual standards. 

Now the method of color control selected should be 
that which fits in best with the material, instrument, and 
degree of control desired. One of the earliest methods of 
controlling color tolerance and one which is popular 
even today, is accomplished by graphical methods. Chro- 
matically-limiting areas are defined by limiting values 
of dominant wavelength and excitation purity. Minimum 
and maximum lightness limits are specified separately. 
A. C. Hardy’s Handbook of Colorimetry describes this 
method in detail. As a typical example of the use of this 


| system Fig. 3 illustrates the allowable color tolerance of 
| colors employed for color coding of capacitors and re- 
| sistors as specified 


| C83.1-1956. 


» RETMA GEN-101-A and ASA, 


In 1942 MacAdam published a report which indicated 
the lack of uniformity in equal color discrimination areas 
in CIE color space. (4) Connection of plotted points of 


| standard deviation of equal color difference matches to 


colors in all parts of color space produces an elliptical 
shape around a central color. Silberstein and MacAdam 
later showed that when the lightness factor was intro- 
duced, an equal color difference around the central color 
resulted in an ellipsoidal shape. (5) These ellipsoids vary 
greatly in size throughout the CIE color space. Methods 
of color control using MacAdam’s basic information with 
a multiplying factor to produce an ellipse indicating the 
desired acceptability has proven to be very popular. This 
method is employed for controlling permissible color 


tolerance in industry covering the entire gamut of ma- 


terials. 

As a typical example, Rudick and Ingle employ this 
method graphically for the control of the color of plas- 
tics by plotting CIE coordinates in three views of the 


ellipsoid in order to determine conformance. (6) It 


should be stated that this method is not foolproof because 
the consumer may require a strict conformance to hue, 
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a free CaPlug assortment like this 


will give you dozens of ideas for 
protecting products like these 


JUST PUSH THEM IN ... OR PUSH THEM ON 
Tapered (non-threaded) CaPlugs can be 
used as caps or plugs, inside or outside of 
threaded or plain fittings. Threaded styles 
are knurled to screw on or off with ease. 
Made of tough, flexible Polyethylene, 
CaPlugs are unaffected by most chemicals, 
acids and solvents . . . will not collapse, 
chip, break or shred. 


MAKES A PRODUCT LOOK ITS 

‘*“SUNDAY BEST’ 

On this Alemite Accumatic Valve, colorful 
red CaPlugs add snappy eye appeal and 
indicate care of manufacture. Says Stewart- 
Warner Corp., “CaPlugs help impress the 
customer with the steps that have been 
taken to protect the equipment and con- 
vince him of the continuing need for pro- 
tecting lubricants against contamination.” 


READER INQUIRY SERVICE CARDS 


“KID GLOVE"’ PROTECTION WITH 

A DUAL PURPOSE 

Here’s how Resistoflex Corp. makes two- 
fold use of CaPlugs “to protect critical 
threads and machined surfaces and to keep 


the interiors of hose assemblies clean and 
dust-free.” Says Resistoflex, “CaPlugs prove 


most effective for both functions as well as 
being particularly easy to install.” 


COUNTLESS USES BY THOUSANDS OF USERS 
Bell Aircraft Corp. applies both threaded 
and non-threaded CaPlugs to a wide variety 
of parts (such as these) in the manufacture 
of guided missiles, electronic components, 
rocket engines and servomechanisms. 
Throughout industry, many a company has 
found that CaPlugs provide the perfect 
answer to practically every closure need. 


THERE’S A CAPLUG THAT WILL DO THE TRICK You name it! With numerous 
styles (threaded and non-threaded ) stocked in over 500 sizes, “off-the-shelf” 
deliveries can be made from a 35,000,000 inventory to answer your imme- 
diate requirements promptly. You get closures that are right for your jobs 


... right on time. 


ber #5 tee 


CAPLUGS DIVISION, protectiv 
2201-3 Elmwood Ave., Buffalo 23, N. Y. 


RUSH a free assortment of CaPlugs, 


obligation. 


PRECEDING BACK COVER 


literature and prices to us, without 





SAVED : a fortune! 


“Developing and Producing Our Own 
Molded Plastic Components on our 


MINI-JECTOR® 


Plastic Injection 
Molding Machines” 


if 3 


above) Cord-ends, plugs, etc. (below) Miniature slip rings and 
brush assemblies—‘“insert’ molded by MINI-JECTOR 


Here's how MINI-JECTOR solves plastic injection mold- 
ing around metal inserts for major producers ... ata 
fraction of former costs! 


ks 


Ra 


“Saving thousands in tooling”, say 
MINI-JECTOR users. Manuiacwurers 
of electrical and electronic equipment 
void “big press” high-per-piece tool- 
ing expense where not required. (MINI- 
'ECTOR mold blanks as low as 
$29.50.) Develop and produce more 
ariety of perfect parts before “big 
tooling gets off the “board.” 
Save untold skilled manhours. Even 
short runs are profitable with MINI- 
JECTOR’S simple, low-cost molds. 
Change colors often—no lost time. 
Molds all thermoplastics including 
Nylon; from precision miniatures—to 
full, single-cavity size items (%4 oz. 
to 1 oz.) 


press” 


Neen sa | 
the big cost 


variety”’ 


from 
item 


FREE Catalog: Con f 


plete detailed, fully 
illustrated. Shows en 
ture MINI - JECTOR 
line Learn how 
MINI-JECTOR _ cuts 
: 
. 


small 
molding.Write today! 


NEWBURY INDUSTRIES, Inc.  t 182, toon on 
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Model 50 “Wasp” 


| 


while permitting a wider tolerance in chromaticity and 
lightness. Handon and Davidson have transformed 
the ellipse into circles by replotting MacAdam’s data on a 
different coordinate scale. (7) By varying the size of 
the coordinates for different colors the same diameter 
circle representing an equal color difference may be em- 
ployed throughout CIE color space. 


Control of Color Differences 


For controlling color differences of product, color dif- 
ference instruments have gained wide acceptability such 
as the “Color Eye”, the “Hunter-Gardner Color Difference 
Meter” and the “Colormaster.” ASTM Subcommittee X 
has recently completed a study of such instruments and 
test methods for all instruments will soon be an accom- 
plished fact. Two methods have already been issued: 


1D1260-55T Color Difference with the Hunter 
Multipurpose Reflectometer. 
D1365-55T Color Difference with the Hunter- 
Gardner Color Difference Meter. 


These color difference instruments lend themselves to 
very rapid determination of color difference. In addition, 
color difference data can be readily transformed into a 
single number indicating the extent of color difference. 
While the use of a single-number color difference fills a 
useful need for discussion purposes as to how large a 
difference exists, it should be remembered that a single 
number gives no indication of the direction of color dif- 
ference. 

Other optical methods for determining appearance 
attributes aside from color and gloss have been developed. 
A brief list of some of these might indicate the scope of 
test methods and the instrumentation which is available: 


American Society for Testing Materials 

D636-54— Diffusion of Light by Plastics. 

D637-50—Surface Irregularities of Flat Trans- 
parent Plastic Sheet. 

D589-44—Opacity of Paper and Paper Prod- 
ucts. 

D881-48—Deviation of Line of Sight through 
Transparent Plastics. 

1)1003-52—Haze and Luminous Transmittance 
of Transparent Plastics. 

E97-53T—45°0’ Directional Reflectance by 
Filter Photometry. (Note: This method in- 
cludes methods of test for paint products. 
ceramics and paper.) 

C347-54—Reflectivity and Coefficient of Scatter 
of White Porcelain Enamels. 


Gloss-measuring Instruments 


Development of instruments to measure the gloss at- 
tribute of appearance has received much attention from 
instrument manufacturers. Glossmeters are in common 
use in the ceramic, paper and paint industries. The 
American Society For Testing Materials has issued test 
methods as follows: 


D523-53T—Method of Test for Specular Gloss 
(Note: This method, primarily designed for 
paint-like materials, contain three procedures: 
(1) 20 deg; for high gloss finishes. (2) 60 
deg; for intercomparing most finishes. (3) 85 
deg: for low gloss finishes. ) 

D673-44—Mar resistance of Plastics 
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... but when you needa 
FRACTIONAL H.P. MOTOR 


Couslt Fasco Fiut 


When it comes to motors with ratings of 1/500 to 1/4 
h.p. (small centrifugal blowers, too) Fasco sees all 
... knows all! One of the Fasco models now in pro- 
duction will probably solve your problem perfectly. 
If not, Fasco design and production know-how will 
create one that does. And remember . . . Fasco qual- 
ity, dependability and long-life ...so important to 


YOUR reputation ... costs no more. 


Every designer who speci- 
fies FHP Motors needs this 
new FASCO Catalog. A 


copy ts yours for the asking 


FASCO 2°" MOTORS 


FASCO INDUSTRIES, INC. 


ROCHESTER 2, NEW YORK 


Composite view of the three FASCO plants... 
located in Rochester, N. Y., and Fayetteville, N.C. 


\DER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 








FOR IMMEDIATE SHIPMENT 
CARBON, ALLOY AND STAINLESS STEELS 


bers+structurals+plates+ sheets & strip 
tubing « reinforcing, etc., + also machinery & tools 


Piants at New York +« Boston *Wallingtord, Conn. + Philadelphia + Charlotte, 
N. C. © Cincinnati + Cleveland + Detroit + Pittsburgh + Buffalo + Chicago + 


Milwaukee +* St. Louis « Los Angeles * San Francisco * Spokane « Seattle 











Dress Up Your Products 
with these 


NEW 
KNOBS 





Designed by Kvvert Pudall 


Featuring metal inserts of 
chrome, copper, _ satin 
brass, gold. In a variety of 
thermosetting materials, 
both phenolic and urea. 
Send for details. 


ROGAN BROTHERS 


8027 HN. Monticello * Skokie, Ill. 








C346-54T 
enamels. 


Specular gloss, 45 deg of porcelain 


[hese methods and associated instruments demand a 
very smooth flat surface, otherwise misleading results 
will be obtained. Also materials of widely differing re- 
fractive index may give varying instrumental test results, 
yet the specimens may appear visually alike. A gonio- 
photometer may be employed, primarily as a laboratory 
instrument, in order to evaluate the gloss characteristics 
of the appearance of specimens. The reflectance is meas- 
ured at many angles, with a goniophotometer, and con- 
sequently gives a better and more complete indication of 
gloss characteristics than a fixed angle glossmeter. More 
recently Subcommittee X of ASTM Committee D-1 has 
developed a Two-Parameter Gloss Method for wood fin- 
ishes but which will probably be useful on other materials. 
Curved surfaces ordinarily do not lend themselves to 
instrumental methods for determining gloss. Photographic 
methods of recording the distinctness of image and re- 
lated appearance phenomena of a grid pattern on a test 
specimen and a standard, or visually making a com- 
parison, are the most common methods of testing gloss 
on curved surfaces. (8) 

Permanent records of texture can also be accomplished 
by photographic means. ASTM Committee E-12 Subcom- 
mittee IV is actively studying this problem of pictorial 
representation. Stereo photography can be useful in il- 
lustrating depth. Certain types of texture can be con- 
trolled by a profiliometer, that is uniform grained or 
frosted finishes. Surface roughness and textured effects 
on metal can be controlled by ASTM physical standards. 

It should be obvious from this discussion that appear- 
ance control in industry, either visually or instrumentally, 
is a rapidly developing science. The design engineer 
should give constant attention to the activities of the 
ASA, ASTM and the Inter-Society Color Council in order 
to keep acquainted with the progress in this field. Only 
by this means can industry reap the benefits resulting 
from the cooperative efforts of the members of these 
societies. O00 
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Famous Ward Leonard Vitrohm® vitreous-enameled re- 
sistors are now available in every style to meet all require- 
ments of Military Specification MIL-R-26C including the 
severe bogeys on moisture resistance, thermal shock, insula- 
tion resistance and many other properties. 

What's more, this line offers you all characteristics—G, V, 
and the exacting Y—and all specification sizes and resistance 
values—even the highest values using the finest wire ( 0.00175” 
dia.) permitted by the spec. 

Tab-terminal, axial-lead and stack-mounting types are 
available in styles and characteristics shown in table. 

For complete data on these MIL-R-26C resistors, write us 
for Bulletin 12. (And incidentally, for Vitrohm resistors to 
highest commercial and industrial standards, get W/L Cata- 
log 15.) Ward Leonard Electric Co., 34 South Street, Mount 
Vernon, N.Y. In Canada: Ward Leonard of Canada Ltd., 
Toronto. 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 
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ENGINEERING 
DATA 


AVAILABLE IN RESISTANCE 
TYPE STYLE CHARACTERISTICS RANGE 


Stack Mtg.— RW20 thru All values 
Tab 24 in Spec. 


Tab terminal RW29 thru * All values 
47 in Spec. 


Axial lead RW55 thru All values 
59 in Spec.? 


*Characteristic Y applies to styles RW30, 33, 37 and 47 
only. Characteristic Y is similar to V but requires high in- 
sulation resistance at end of moisture-resistance tests. 


+Maximum values for single-layer-wound resistors with 
0.00175” diameter wire. 


LIVE BETTER...E/ectrically © it. 
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Guide to Buying 


MATERIALS @ METALS e ELECTRICAL & MECHANICAL PARTS e@ EQUIPMENT e FINISHES 


Products made or services rendered by advertisers in ELECTRICAL MANUFACTURING which 
are used in the design, engineering and manufacture of electrically operated machines, appliances 
and equipment—a monthly service to readers and advertisers. Data may be secured from advertise- 
ments. Publisher will supply any additional information which is available—use postcards appearing 


just preceding back cover. 


ACTUATORS, 


Saginaw Steering Gear 
Motors Corp., Saginaw, 


BALL-SCREW 


Div 
Mich. 


General 


ADHESIVES 


Aluminum Co. of America, 
Pittsburgh 19, Pa 

Armstrong Cork Co., 
caster, Pa 

Durez Plastics Div Electro- 
hemical Co. 1307 Ra, N. 
Tonawanda, N. Y. 

Houghton Laboratories, Inc., 140 Houghton 
Ave., Olean, N. Y. 

Johns-Manville, Dutch Brand Products, 
7800 Woodlawn Ave., Chicago 19, TL 

Koppers Co., Inc., Chemical Div., Kop- 
pers Bidg., Pittsburgh 19, Pa. 

Minnesota Mining & Mfg Co., Biectrical 
Products Div., 900 Fauquier Ave., St. 
Paul 6, Minn. 


Alcoa Bidg., 


7005 Ingersol, Lan- 
Hooker 
Walck 


ALUMINUM. See also Castings. 


Aluminum Co. of America, Alcoa Bidg., 
Pittsburgh 19, Pa 
Aluminum Goods 
Manitowoc, Wis. 

Kaiser Aluminum and Chemica! Sales, Inc., 
1924 Broadway, Oakland 12, Calif 

Revere Copper and Brass, Inc., 230 Park 
Ave., New York 17. N. Y¥ 

Reynolds Metals Co., P.O. Box 1800-ED, 
Tauisville 1, Ky 


Manufacturing Co., 


AMMETERS. See Instruments 


AMPLIFIERS, ELECTRONIC 


Aerovox Corp., New Bedford, Mass 

Bristo] Co., Waterbury 20, Conn 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y 

Kearfott Co Inc., 
Clifton, N. J 
Leach Relay Div., Leach Corp., 5915 
Avalon Bivd., Los Angeles 3, Calif. 

Librascope, Inc., 808 Western Ave., Glen- 
dale 1, Calif 

Magnetic Amplifiers, Inc., 632 Tinton Ave., 
New York 55. N. Y. 

Nothelfer Winding Laboratories, P. O 
Box 455, Dept. 101, Trenton 3, N. J. 


Sanborn Co. 175 Wyman, Waltham 54, 
Mass 


Servomechanisms Inc., Mechatrol 
Main, Westbury. LI, N.Y 
Servospeed Co.. Div. of Electro-Devices. 
Inc., 4 Godwin Ave., Paterson 1, N. J 
Southwestern Industria] Electronics Co 
3831 Post Oak Rd., P. O. Box 13058, 
Houston, Texas 
Transicoi] Corp., 
County, Pa 
"nited Transformer C 150 
York 13, N. ¥ 
Viekers Electric Div., Vickers Inc. 
Locust, St. Louis 3, Mo 
Westinghouse Electric Corp 
er Bldg. No. 3 
burgh 30, Pa 
Weston Electrical Instrument Corp 
of Daystrom, Inc 614 
Ave., Newark 5. N. J 


1378 Main Ave., 


Div., 625 


Worcester, Montgomery 


Varick, New 
1803 


Gateway Cen- 
401 Liberty Ave., Pitts- 


A sub 
Frelinghuysen 


ANODES, PLATING 


American Brass Co 

American 
Railroad 

Baker 
N 


Waterbury 20 
Platinum Works, 231 New 
Ave., Newark 5, N. J 
- Co., Inc., 113 Astor, Newark 5 
Chase Brass & Copper Co., 
necott Copper Corp 
General Plate Div 
Corr 1907 
Silver, Gold) 
Handy & Harman, 82 Fulton, 
38. N. Y. (Silver. Gold) 
Hussey & Co., C. G., Pittsburgh 19, Pa 
Revere Copper and Brass, Inc., 280 Park 
Ave.. New York 17, N. Y 
Seymour Maufacturing Co., Seymour 


Conn 
Jersey 


Sub. of Ken- 
, Waterbury 20, Conn. 
Metals and Controls 
Forest, Attleboro, Mass 


New York 


Conn 


ASBESTOS SLEEVING. See Sleeving and 
Tape, Asbestos 


AUTOMATION EQUIPMENT 


Stromberg-Carlson, A Div 
Dynamics Corp 117 
Rochester 3. N. Y. 


of General 
Carison Rd 


300 


BALANCING MACHINES 


Genera! Electric Co.. Apparatus Sales Div 
Schenectady 5, N. Y 
Micro Balancing, Inc., 
Garden City Park, N. Y 
Westinghouse Electric Corp 
ter Bidg. No. 3, 40! 

Pittsburgh 30, Pa 


Herricks Rd 


Gateway Oen- 
Liberty Ave 


BALLS, BEARING 


Hoover Ball & Bearing Co., 326 E. Hoover, 
Ann Arbor, Mich. 
SKF Industries. inc., Philadelphia 32, Pa 


BATTERIES, DRY 


Mallory & Co., Inc., 
6, Ind 

National Carbon Co., Inc, A Dir. of 
Union Carbide & Carbon Corp., 50 E 
42nd. New York 17. N. ¥ 

RCA Electron Tube Div., Radio Corp. of 
America, Harrison, N. J. 


P. BR. Indianapolis 


BATTERY ELIMINATORS. 
Supply Units; Rectifiers 


See Power 
BEARINGS, BABBITT 


Ryerson & Son, tnc. Joseph T 
80, Ml 


Chicage 


BEARINGS, BALL 


New Departure Div. of 
Corp., Bristol, Conn 
New Hampshire Ball Bearings, Inc 
borough, N. If 

United States Gasket Co Plastics Div 
of iz Garlock Packing Co., Camden 
ae a 


(Miniature) 


Genera] Motors 


, Peter- 


BEARINGS, BALL and ROLLER 
(Radial and Thrust) 


Hoover Ball & Bearing Co., 326 E 
Ann Arbor, Mich. 
New Departure Div. of 
Corp Bristol, Conn. 
Nice Wal] Bearing Co., 30th & Hunting 

Park Ave., Philadelphia 4, Pa 
SKF Industries, Inc , Philadelphia 32, Pa 


Hoover 


General Motors 


BEARINGS and BUSHINGS, 
LUBRICANT -RETAINING 

Amplex Div., Chrysler Corp., 
Mich 

Radio Cores, Inc 
Lawn, Til 

United States Graphite Co 
Saginaw 8, Mich 


Detroit 31, 


9540 ‘Tulley Ave., Qak 


1621 Holiand 


BEARINGS and BUSHINGS, 
(Brass, Sronze, Steel Etc.) 


American Crucible Products Co., 
Oberlin Ave., Lorain, Ohio 

Amplex Div Chrysler Corp., 

Mich 

Brass & Copper Co., Sub. of Ken- 
necott Copper Corp., Waterbury 20, Conn 

Mallory & Co., In P. R Indianapolis 


' 
r nd 


METAL 


1365 
Detroit 


Chase 


United States Graphite Co 
Saginaw 8, Mich 


1621 Holland 


BEARINGS and BUSHINGS, 
NON-METALLIC 


General Electric Co., 
atur, Ill 

National Carbon Co., Inc., A Div of Union 
Suehete ore:s 30 E. 42nd. New York 
fe A 

National Vulcanized Fibre Co., Wilming- 
ton 99, De 

Radio Cores, Inc., 
Lawn, Til 

Richardson Co 
Til 

Ryerson 
80, Ill 

Spaulding 
N. Y 

Westinghouse Electric Corp., Gateway Cen- 
ter Bidg. No. 3, 401 Liberty Ave., Pitts- 
burgh 30, Pa 


Plastics Dept., De- 


9540 Tulley Ave., Oak 
2799 Lake, Melrose Park, 


& Son, Inc., Joseph T., Chicago 


Fibre Co., Inc., Tonawanda, 


BELLS 


Stromberg-Carison, A Div. of General 
Dynamics Corp 117 Carlson Rd., 
Rochester 3, N. Y 


Wheelock Signals, Inc., 273 Branchport 
Ave., Long Branch, N. J. 


BELT DRIVES. See Drives, Belt 


BENDERS, BRAKE and SHEARS 


Ryerson & Son, Inc., Joseph T., Chicago 80 
ti 


BERYLLIUM COPPER (Rod, Strip, Tube, 
Wire) 


Beryllium Corp., Reading, Pa. 

Maliory & Co., Inc., P. R., Indianapolis 
6, Ind 

Penn Precision Products, Inc., 501 Crescent 
Ave.. Reading. Pa. (Strip) 

Riverside-Alloy Metal Div., H. K. Porter 
Co., Inc., Riverside, N. J 

BIMETALS. See Thermostatic Bimetals 

BITS, SCREW and BOLT. 
Screw Keys and Wrenches 


See Socket 


BLADES, FAN 
Torrington Manufacturing Co., 
Conn 


Torrington, 


BLOCKS, PILLOW 


SKF Industries, Inc., Philadelphia 32, Pa 


BLOCKS, TERMINAL. See Strips, Blocks 
and Boards, Terminal. 


BLOWERS. See Fans and Blowers 
BOLTS. See Fasteners 


BOXES 


ators 


METAL. See Sheet Metal Fabri- 


BRAKES, BENDING. See Benders, Brake 


and Shears 


BRAKES, MAGNETIC 


Cutler-Hammer Inc., 1264 St. Ave., 
Milwaukee 1, Wis 

Eaton Mfg. Co., Dynamatic Div., 3307 
Fourteenth Ave., Kenosha, Wis. 

Stearns Electric Corp., 120 N. Broadway 
Milwaukee 2, Wis 

Warner Electric Brake & 
Beloit, Wis 


Paul 


Clutch Co., 


BRASS, BRONZE 
Commercial Forms) 
and Cable, Bare. 


Brass Company, Waterbury 20. 
Conn. (Also Tobin Bronze, Chromium 
Copper and Selenium Copper Alloys) 

American Nickeloid Co., Peru 3, Ill. (Pre 
Finished Brass and Copper Sheet and 
Strip 

Chase Brass & Copper Co., Sub. of Ken- 
necott Copper Corp., Waterbury 20, Conn 

Driver Co., Wilbur B., 1875 Mc Carter 
Highway, Newark 4, N. J. 

Hussey & Co., C. G., Pittsburgh 19, Pa 

Ilsco Corp., 5745 Mariemont Ave., Cin- 
innati 27, Ohio (Copper Tubing) 

Penn Precision Products, Inc., 501 Crescent 
Ave., Reading, Pa. (CR-CW_ Strip) 

Revere Copper and Brass, Inc., 230 Park 
Ave.. New York 17, N. Y 

Somers Brass Co., Inc., 110 Baldwin Ave., 
Waterbury, Conn. (Strip) 


and COPPER 
For Wire, see 


(All 
Wire 


American 


BRAZING ALLOYS, SILVER 


American Platinum Works, 231 New Jersey 
Railroad Ave., Newark 5, N. J. 

Baker & Co., Inc., 113 Astor, Newark 5, 
N.J 

Chase Brass & Copper Co., Sub. of Ken- 
necott Copper Corp., Waterbury 20, Conn 

General Plate Div., Metals and Controls 
Corp. 1907 Forest, Attleboro, Mass. 

Handy & Harmon, 82 Fulton, New York 
38. N.Y 


8} 
Mallory & Co., Inc., P. R., 

&. Ind 
Ney Co., J. M., P. O. Box 990, Hartford 1, 
Conn 


Indianapolis 


BRONZE. See Brass, 
Phosphor Bronze 


Bronze and Copper: 


BRUSH CAPS 

=e Molding & Mfg. Co., Gurnee 9¢ 
I. 

Phoenix Electric Mfg. Co., 4211 W. Lake 
Chicago 24, II. 


BRUSHES: CARBUN, GRAPHITE, 
METAL-GRAPHITE 


National Carbon Wr., Inc., A. Div. of 
Union Carbide Uorp,, 30 E. 42nd, New 

ale eee an te = 

r Carbon Co., St. s, Pa 

Stackpole Carbon Co., St Maarye Pa. 

United States Graphite Co., 1621 Holland 
Saginaw 8, Mich. 

Westinghouse Electric ar Gateway 
Center, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 30, Pa 

Wilson Co., H. A., Route 22, Union, N. J 


BRUSH HOLDERS See Holders, 
Commutator Brush 


BUSHINGS 


Bearings. See Bearings and Bushings 

Composition. See Plastics Molders. 

Fibre. See Fibre, Vulcanized 

Glass. See Glass, Technical. 

Hermetic Seal. See Seals and Terminals 
Hermetic. 

Mica. See Mica 

Poreelain. See Ceramics. 

Rubber. See Rubber and Rubber Prod 
ucts. 


CABINETS, SHEET METAL. See Shee 
Metal Fabricators. 


CABLE. See Wire and Cable. 


CABLE ASSEMBLIES and HARNESSES 
See Harnesses and Assemblies. Wire. 


CAMBRIC, VARNISHED. See Fabrics 
Insulating 


CAPACITORS 


AMP Incorporated, Chemical & Dielectrics 
Div., 155 Park, Elizabethtown, Pa. 

Aerovox Corp., New Bedford, Mass. 

Allen-Bradley Co., 1316 8. Second, Mil 
waukee 4, Wis. 

Centralab, Div. of Globe-Union Inc. 
962 E. Keefe Ave., Milwakee 1, Wis 

Chicago Condenser Corp., 3255 W. Armi- 
tage Ave., Chicago 47, IIL 

Cornell-Dubilier Electric Corp., South 
Plainfield, N. J 

Corning Glass Works. Technical Products 
Div., Corning, N, Y. (Metallized Glass) 

Bitel-McCullough, Inc., San Bruno, Calif 

Erie Resistor Corp., Electronics Div., Erie 
Pa. 

Fanstee! Metallurgical Corp., North Chi 
cago, Til (Tantalum) 

General Electric Co., Apparatus Sales Div 

Schenectady 5, N. Y¥ 

E. F., 2831 Second Ave. 

Minn 

P. B., 


Johnson Co 
S. W., Waseca, 

Mallory & Co., Inc. 
6, Ind. 

Master Appliance Mfg. Co., Racine 2, Wis 

Plastic Capacitors, Inc., 2620 N. Clybourn 
Ave., Chicago 14, Il 

Radio Condenser Co., Davis & Copewood 
Camden 3, N 

Sangamo Electric Co., Electronic 
nents Div., Springfield, Ml. 

Sprague Electric Co., 307 Marshall 
Adams, Mass 

Stackpole Carbon Co., St. Marys, Pa. 

Texas Instruments Incorporated, 6000 Lem 
mon Ave., Dallas 9, Texas 


CAPS 
Protective 
Div., 2201-3 Elmwood Ave., 
N. Y 


CARBON and GRAPHITE: 
Electrodes, Anodes, Bearings, 
Piles, Plates, Plungers, Rings, 
ete.) 

Erie Resistor Corp., Electronics Div., 
Pa 

General Ceramics Corp., Keasbey, N. J 

Speer Carbon Co., St Marys, Pa. 

Stackpole Carbon Co., St. Marys, Pa. 

United States Graphite Co., 1621 Holland 
Saginaw, Mich 


Indianapolis 


Compo 


Nortt 


and PLUGS, PROTECTIVE 


Closures Co., Inc., CaPluge 
Buffalo 23 


(Contacts 
Dises. 
Seals, 


Erie 


CASTINGS. ALUMINUM and 
MAGNESIUM. See also Castings, Die 


Aluminum Co. of America, Alcoa Bidg 
Pittsburgh 19, Pa. 

Twin City Die Casting Co., 33rd & Talmage 
Ave., S. E., Minneapolis, Minn 


CASTINGS, BRASS, BRONZE, COPPER 


Philadelphia Bronze & Brass Corp., Sub 
of P. R. Mallory & Co., Inc., 22nd and 
Master, Philadelphia 21, Pa 


CASTINGS, DIE 


Aluminum Co. of Ameriea, Alcoa Bidg 
Pittsburgh 19, Pa. 

Doehler-Jarvis Div. of National Lead Co. 
Toledo 1, Ohio 

Gries Reproducer Corp., 149 Beechwood 
Ave.. New Rochelle, N. Y. (Zinc) 

Hoover Co., Die Casting Div., North 
Canton, Ohio 

Madison-Kipp Corp., 214 Waubesa, Madi 


son 4, Wis = 
Co., 160 Front, New 


New Jersey Zinc 
York 38, N. Y. (Zinc Die Casting Al- 


loys) 
Stewart Die Casting, A Div. of Stewart 


Warner Corp., 4535 W. Fullerton Ave., 
Chicago 39, Il. 

Twin City Die Casting Co., 33rd & Talmage 
Ave., S. E., Minneapolis, Minn. 


CASTINGS INVESTMENT 


Allis-Chalmers, Milwaukee 1, Wis. 
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“TECHNIQUES ond DEVELOPMENTS 


in oscillographic recording 


Tt 
TTT Rr aris | 


FROM 


SANBORN > 


DESIGN PRINCIPLES AND SOME APPLI- follows a high quality 20 cycle — 20 KC audio 
CATIONS OF A PREAMPLIFIER FOR amplifier. With an input of 100 my RMS, this 


amplifier will produce a 200 volt output from the 
LOGARITHMIC MEASUREMENTS rectifier. The 50 db chart, therefore, corresponds to 
a variation in AC input voltage of 0.316 to 100 mv. 
In DC measurements, the audio amplifier is by- 
passed and the input applied to the diode circuit. 
Since the diode itself is a rectifier, used in the forward 
direction with its cathode near ground, the DC input 
must be polarized with the high side positive. 
oS , One broad area of application for the Log Audio 
of circuit block diagram in preamplifier is audio level recording. For example, 
Fig. 2) is the heart of this 


xpi. 
; i. : ; 
e- . : room reverberation time can be measured by record- 
& e * instrument, and is based on 
6 4 
- 8 
- S 


HE Model 150-1400 Log Audio Preamplifier 
(Figure 1), one of eleven plug-in ‘front ends” 
now available for 150 Series systems, permits 
measurements involving logarithmic or exponential 
functions. The ‘‘Log Diode”’ circuit (shaded portion 


hel “thmi ceca ing sound level decay after the sound source is 
the logarithmic relationship be- 


tween the voltage across a 
thermionic diode and the cur- 


suddenly turned off, the reverberation time con- 
sidered the period required for a 60 db decay to 
Fig. 1 occur. Another example of audio signal recording 
is the plotting of frequency response curves of audio 
equipment such as microphones, filters, loud- 
speakers, etc. A multi-channel recording system with 
appropriate filters also makes possible audio spec- 
trum analysis. 


Fig. 


4 Ar 
WV 


A second major type of application of this 
Preamp is the recording of DC voltages on a db 
basis. If the signals are small, a chopper can be used 
rent through it. If R is large, the current through the to convert DC to AC, thus taking advantage of the 
diode i, becomes proportional to the voltage e;, and Preamplifier’s audio amplifier. With an impedance 
the logarithmic relationship of e: and i; is trans- matching transformer added to such an arrange- 
“formed into a logarithmic relationship between e ment, the system becomes a logarithmic DC milli- 
and e,. Circuit constants for this Preamp were chosen voltmeter or logarithmic DC microammeter of 
to provide an accurately logarithmic relationship extreme sensitivity. Such a device could be used for 
between e. and e,, over the range of 200 to .63 volts plotting the volt-ampere characteristic of a ger- 
for e;. This is a 50 db spread, and the gain of the DC = manium diode, which might be very helpful in 
output amplifier (fed by e2) is arranged so that a 50 selecting matched pairs of diodes. Another possi- 
db variation in e; produces a 50 mm stylus deflection. __ bility is plotting the output of a fixed gain radio 
In audio or AC measurements, e, is derived from receiver and linear detector to a db scale, to rapidly 

a peak reading type rectifier-filter circuit, which record antenna performance data. 


A comprehensive discussion of the design and these applications of the Log Audio Preamplifier is 
contained in an article by Dr. Arthur Miller, Chief Electrical Engineer of Sanborn Company, published 
in the Sanborn RIGHT ANGLE. Copies are available on request. 


Which Oscillographic Recording “PACKAGE” fits your needs? 


SANBORN “150’s" are housed, basically, in and carrying handles, connected by patch cords, may 
either of two ways: a vertical mobile cabinet, be the best answer. Occasionally only a “special” 
or separate portable cases for amplifier and adaption will meet a specific need. 


recorder units. This in itself provides a number But whatever the “150” oscillographic recording 


of “packaging” possibilities, but the number is “package” you use, you're assured of basic Sanborn 

greatly increased by various other alternate, “150” advantages: inkless recordings in true rectangular 
and sometimes special, housings. For example, an entire coordinates; 1% linearity, resulting from high torque 
six- or eight-channel recording assembly is available in galvanometers and current-feedback driver amplifiers; 
an extremely compact, mobile cabinet only 45” high; numerous chart speeds, from 0.25 to 100 mm/sec.; choice 
or the same recorder can be portably housed in a of single to 8-chonnel systems, readily adapted to new 
22’ x 21'' x 23” case. If field use of “150's” is planned, requirements by plug-in Preamplifiers selected from 11 
individual units in cases fitted with removable covers presently available types. 


Detailed information, and assistance with your Y 
particular recording problem, is always available SAN BOR’ com PAWN 
from Sanborn engineers. _ INDUSTRIAL DIVISION 

175 WYMAN ST., WALTHAM 54, MASS. 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 





TERMINAL 
BLOCKS 


«@ 
© 


TOROIDAL 


WINDING 


ELECTRICAL PORCELAIN 


built. to your drawings and 
specifications. Send us 
your inquiries. 





International Nickel Co., Inc., 67 Wall, 
New York 5, N. Y¥. (Nickel and Alloys) 


CASTINGS, LEAD 


Twin City Die Casting Co., 38rd & Tal- 
mage Ave., 8. E. Minneapolis, Minn. 


CASTINGS, STEEL 


Lebanon Steel Foundry, 82 Lehman, 
Lebanon, Pa. 


CATHODE RAY TUBES. See Tubes, 
Cathode Ray. 


CEMENT, INSULATING and SEALING 


Communication Products Co., Inc., Marl- 
boro (Monmouth County), N. J. 

du Pont de Nemours & Co., (Inc.), E. L., 
Plastics Div., Polychemicals Dept., 
Wilmington 98, Del. 

Durez Plastics Div.. Hooker Electrochem- 
ical Co 1307 Walck Rd., N. Tona- 
wanda N. Y. 

General Electric Co., Plastics Dept., 
Decatur, Ill. 

Johns-Manville, Dutch Brand Products, 
78090 Woodlawn Ave.. Chicago 19, Ill 
Sauereisen Cements Co. Pittsburgh 15 

Pa 

Zophar Mills, Inc., 112-130 26th. Brook- 

lyn 82, N. Y. 


CERAMICS 


Standard & Special Electrical 
Dorcelain (low-volt) (A) 
Refractory Porcelain (B) 
High-voltage Porcelain (Cc) 
Cordierite (D) 
Zircon ‘orcelain (E) 
Steatite (Lava) (F) 
Titanates (G) 
Cement- Asbestos (HB) 
Ferrites (I) 


Akron Porcelain Co., 2725 Cory Ave., 
Akron 14, Ohio (AB) 

American Lava Corp., Chattanooga 5, Tenn 
(CDEFG) 

Brush Electronics Co., Div. of Clevite 
Corp 3405 Perkins Ave., Cleveland 
14, Ohio (G) 

Centralab, Div. of Globe-Union, Inc., 
962 E. Keefe Ave., Milwaukee 1, Wis. 
(EF) 

Ceramic Specialties Co.. 444 W. 6th, East 
Liverpool, Ohio (ABCF) 

Colonial Insulater Co., 937 Grant, Akron 
11, Ohio (ABC) 

Erie Resistor Corp., Erie, Pa (G) 

Cee pene Corp., Keasbey, N. J. 
(REFI) 

Knox Porcelain Corp., Knorville 1, Tenn 
(ABC) 

Mycalex Corp. of America, Clifton Blvd., 
Clifton. N. J. (Glass Bonded Mica) 

New Jersey Porcelain Co.. New York Ave 
& Plum, Trenton 5, N. J. (ABF) 

Pass & Seymour. Inc.. Solvay Station, 
Syracuse 9, N. Y. (AF) 

Porcelain Products, Inc., West Sandusky, 
Findlay. Ohio 

Richardson Co., 2799 Lake, Melrose Park. 
Til. (A) 

mane Corp., 123 8. Earl Ave., Lafayette, 
nd 

Square. D. Co., 6060 Rivard, Detroit 11, 
Mich. (A) 

Stackpole Carbon Co., St. Marvs, Pa 

Star Porcelain Co., 41 Muirhead Ave., 
Trenton 9. N. J. (BF) 

Universal Clay Products Co., 1540 E. 
First. Sandusky. Ohio (A) 

Wisconsin Porcelain Co., 122 Lincoln, Sun 
Praire, Wis. (ABF) 


CHAMBERS, TEST 


Blue M Electric Co., 138th and Chatham, 
Blue Island, Ill. 


CHARGERS, BATTERY 


Ther Electric & Machine Works, 114A 8. 
Jefferson, Chicago 6, IIl. 


CHARGERS, MAGNET. See Magnetizers 
and Demagnetizers 


CHOPPERS, ELECTRONIC 


Oak Mfg. Co., 1258 Clybourn Ave., Chi- 
cago 10, Ill. 


CIRCUIT BREAKERS 


Allen-Bradley Co., 1316 8S. Second, Mil- 
wakee 4, Wis. 

Allis-Chalmers, Milwaukee 1. Wis. 

Crouse-Hinds Co., Syracuse 1, N. Y. 

Cutler Hammer Inc., 1264 St. Paul Ave., 
Milwaukee 1. Wis 

E-T-A Products Co. of America, 5085 N. 
Elston Ave.. Chicago 50, Il. 

Fasco Industries, Inc.. Rochester 2, N. Y. 

Genera! Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y 

Heinemann Electric Co,. 99 Plum, Tren- 
ton 2, N. J . 

Etaneripeutes Corp., Dept. EM2, Glen Cove, 


Spencer Thermostat Div., Metals & Con- 
trols Corp., 3607 Forest, Attleboro, Mass. 

Square D Co., 4041 N. Richards, Milwau- 
kee 12. Wis 

Westinghouse Electric Corp., Gateway 
Center Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa 


CIRCUIT STRUCTURES, ELECTRONIC 


Vector Blectronic Co., 3552 San Fernando 
Rd Los Angeles 65, Calif. 


CIRCUITS, ETCHED, PRINTED, ETC 


Aerovox Corp., New Bedford, Mass. 

American Lava Corp., Chattanooga 5, Tenn 

Centralab. Div of Globe-Union, Inc., 
62 E. Keefe Ave., Milwaukee 1, Wis 


Creneme, Inc., 1769 Grace, Chicago 18. 

i 

Daven Co., 536 W. Mt. Pleasant Ave., 
Route 10, Livingston, N. 

Erie Resistor Corp., Electronics Div., Erie 
Pa 

Mycalex Corp. of America, Clifton Blvd 
Clifton, N. J 

RCA Electron Tube Div., Radio Corp. of 
America, Harrison, N. J. 

Sprague Electric Co., 307 Marshall, North 
Adams, Mass. 

United States Gasket Co., Plastics Div. of 
ape Samm Packing Co., Camden 1 


CLAMPS and CLIPS, GROUND ane 
TEST 


Burndy Corp., Omaton Div., Norwalk 
Conn 

Iiseco Corp., 5745 Mariemont Ave.. Cin 
cinnati 27, Ohio 

Sherman Manufacturing Co., H. B., Battle 
Creek, Mich 

Thomas & Betts Co., Inc., 28 Butler 
Elizabeth 1, N. J. 


CLAMPS and CLIPS, SUPPORT 


Holub Industries, Inc., 445 Elm Syca 
more, Til 

Weckesser Co., 5256 N. Avondale Ave 
Chicago 30, Til. 


CLEANING COMPOUNDS, METAL 


Zophar Mills, Inc., 112-130 26th, Brook 
lyn 32, N. Y. 


CLIPS, SNAP. See Rings, Retainer and 
Snap. 


CLOTH, INSULATING. See Fabrics, In 
sulating. 


CLOTH TRACING. See Tracing Cloth 
Film and Paper. 


CLUTCHES, ELECTRIC 


Carlyle Johnson Machine Co., Manchester 
Conn 

Cutler-Hammer Inc., 1264 St. Paul Ave.. 
Milwaukee 1. Wis 

Eaton Mfg. Co. Dynamatic Div., 3307 
Fourteenth Ave., Kenosha, Wis. 

Formsprag Co., 23605 Huvuover Kd., Van 
Dyke. Mich 

Radio Condenser Co., Davis & Copewood, 
Camden 3, N. J. 

Stearns Electric Corp., 120 N. Broadway 
Milwaukee 2, Wis 

Vickers Electric Div., Vickers Inc., 1808 
Locust, St. Louis 3, Mo. 

Warner Electric Brake & Clutch Co. 
Beloit, Wis 


COAXIAL CABLE. See Wire and Cable, 
Insulated. 


COIL CORES and FORMS 


American Lava Corp., Chattanooga 5 Tenn 

Cambridge Thermionic Corp 453 Con 
cord Ave., Cambridge 38. Mass 

Cleveland Container Co., 6201 Barberton 
Ave., Cleveland 2. Ohlo 

Continental-Diamond Fibre, a Sub. of The 
Budd Co., Newark 13. Del. 

Cosmo Plastics Co., 3239 W. 14th, Cleve 
land 9. Ohio 

Gries Reproducer Corp., 149 Beechwood 
Ave., New Rochelle, N. Y¥ 

Hycor Div. of International Resistance Co. 
12970 Bradley Ave.. Sylmar 10. Calif 

Mycales Corp. of America, Clifton Blvd. 
Clifton, N J 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 

Orange Products Inc.. 554 Mitchell, Orange 
N. J 


Paramount Paper Tube Co.. 612 Lafay 
ette, Fort Wayne 2 Ind. 

Precision Paper Tube Co., 2035 W 
Charleston, Chicago 47. Til 

Radio Cores. Inc., 9540 Tulley Ave., Oak 
Lawn, U1 

Resinite Corp., Div. of Precision Paper 
Tube Co 49a North Central Park 
Chicago 45, 

Stackpole Carbon Co., St. Marys, Pa. 
(Screw-type. Molded Tron) 

United States Gasket Co., Plastics Div. of 
The Garlock Packing Co., Camden 1 
N. J. 


COILS and WINDINGS 


Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Anderson Controls, Inc., 2777 Mannheim 
Rd., Des Plaines, [ll 

Caledonia Electronica & Transformer Corp 
Dept. EM-7, Caledonia, N # 

Cambridge Thermionic Corp., 453 Concord 
Ave., Cambridge 38, Mass. 

Comar Electric Co., 3349 W,. Addison, 
Chicago 18, Il. 

Corning Glass Works, Technical Products 
Div., Corning, N. Y. (Glass Inductance) 

Coto Coil Co., Inc., 63 Pavilion Ave. 
Providence 5. R. I. 

Cutler-Hammer Inc., 1264 St. Paul Ave. 
Milwaukee 1, Wis. 

Dano Electric Co., 93 Main, Winsted 
Conn. 

Deuze Coils, Inc., 1800 First, Wabash, 
nd. 

Dormeyer Industries, 3414 Milwaukee Ave. 
Chieago, Ill. 

Federal Telephone and Radio Co.. Div. of 
International Telephone and Telegraph 
Corp., 100 Kingsland Rd... Clifton, N. J 

General Electric (Co., Apparatus Sales 
Div., Scheneetady 5, N. Y. 

Gries Reprodueer Corp.. 149 Beechwood 
Ave., New Rechelle N. Y. 

Master Appliance Mfg. Co.. Racine 2, Wis 

Nothelfer Winding Laboratories, P. O 
Box 455. Dept. 101. Trenton 3. N. J 

RCA Blectron Tube Div., Radio Corp. of 
America, Harrison, N. J 
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3M USES EQiay vd 4 ; 
Alumalloy Safety Stop 


Killark Safety-Stop Switches 


are used in this outdoor installa- ON fe) tes WV C39 ye ad MANUFACTURING UNIT 


tion-controlling machinery on the 
world’s largest coated-abrasives 
maker, at the Minnesota Mining 
& Manufacturing Co., St. Paul. 





Like so many other manufac- 
turers and users of electrical fit- 
tings, 3M _ has installed these 
Killark fittings as original equip- 
ment for good reason. They are: 


STRONG 


Alloyed by the exclusive Kil- 
lark Alumalloy process to assure 
well-beyond-the-call-of-duty du- 
rability and resistance against 
breakage. 


RUST & CORROSION 
RESISTANT 


Good for the life of the equip- 
ment on which they are installed 
— never any ugly stains or costly 
rust-outs to worry about. 


LIGHTWEIGHT 


Strong but next to nothing to 
handle. Special aluminum alloy 
adds little to weight of equip- 
ment to which it’s added. 


GUARANTEED 
PERFORMANCE 


Every single Killark fitting 
you use must do everything we 
claim for it (and it will!) — be- 
cause it’s backed by solid money- 
back guarantee. 


FOR THE MOST in performance, long serv- 
ice and good looks, specify KILLARK 
See your Killark Wholesaler soon. 





ELECTRIC MANUFACTURING COMPANY 


Vandeventer and Easton Aves. St. Louis 13, Missouri 
Atlanta 69 Mills St., N. W.| Dallas 1903 Griffin St Philadelphia 2014 Chancellor St. 


SALES OFFICES and Boston 49-51 D St.) Denver 1073 Galapago | Pittsburgh 4830 McKnight Road 


Buffalo 278 Johnson St. 
WAREHOUSE STOCKS Chicago 1528 West Adams St. Detroit 8319 Mack Ave San Francisco 714 Harrison St. 


Cincinnati 1031 Mejia Dr. Los Angeles 412 Seaton St. Seattle 4130 First Ave., S. W. 


Baltimore 11 W. 25th St.| Kansas City, Mo. . 616 W. 26th St. New York 600 W. 18 1st St. 
SALES OFFICE me 
iaichce Columbus 390 McCoy St.| Minneapolis 826 Andrus Bidg 


Sales Offices and Warehouse Stocks throughout Canada 


AVAILABLE IN 
FOUR TIME RANGES 


7 MINUTES 
14 MINUTES 
28 MINUTES 
56 MINUTES 


WITH “HOLD” FEATURE 
if desired 


dependabl 


Lael aM ehh 


eS) 30! 


eS (ZED Duty 


3 
La) 


KINGSLEY Wire Marking 


eliminates costly color coding 


With a Kingsley Machine you can permanently mark 
each wire or piece of plastic tubing with its own indi- 
vidual circuit number and reduce complicated inven- 


Iustrated above: 

MODEL T-102 (for mounting di- 
rectly on sheet metal panel) .o »0 
Also available in metal box with 
or without signal light. 


More than just a warning de- 
vice, Cissell Time Switches open 

- or close . . . an electrical 
circuit at the end of a specified 
time period. They are adaptable 
to a wide variety of mountings. 
GUARANTEED for 1 year. 

We welcome an opportunity 
to prove that we have the 
answer to YOUR time switch 
problem. Contact us now for 
detailed information. 


CURRENT RATING: AL- 
TERNATING CURRENT 115 
or 230 VOLT, '4 H.P. SINGLE 
PHASE, 10 AMPERES, INDUC- 
TIVE OR NON-INDUCTIVE. 


W. M. CISSELL MFG. CO., INC. 
831 S. First St., P. O. Box 1143 
LOUISVILLE, KENTUCKY 


tories of color coded wire to one single color. 


Kingsley Wire Marking will speed up production time, 
simplify your assembly methods and reduce your cus- 
tomer service problems. Write for complete information. 


KINGSLEY Machine Co. 


HOLLYWOOD 38, CALIF. 


850 CAHUENGA BLVD. 


304 


Standard Electrical Products Co., 2240 
E. Third. Dayton 3, Ohio 

Ther Kiectric & Muchine works, LIA 8 
Jefferson, Chicago 6, Ill 

Universal Manufacturing Co., Inc., 418 
Hillside Ave., Hillside, N. J 


COIL WINDING MACHINES 


Arnold Magnetics Corp., 4615 W. Jefferson 
Blvd., Los Angeles 16, Calif. 

Boesch Manufacturing Co., Inc., Danbury, 
Conn. 

Coil Winding Equipment Co., Oyster Bay, 
N. ¥ 


Fort Wayne Tool, Die & Engineering Co., 
1025 Goshen Rd., Fort Wayne, Ind 
Rex Rheostat Co., Baldwin, L. 1., N. ¥ 

Stevens Manufacturing Co., Inc., George, 
6022 N. Rogers Ave., Chicago 30, Ill 

Universal Manufacturing Co., Inc., 418 
Hillside Ave., Hillside, N. J 

Universal Winding Co., P.O. Box 1605 
Providence 1, R. I 


COLD HEADED PARTS. See Fasteners 


COLLARS, SHAFT 


Climax Metal Products Co.. 863 East 
140th, Cleveland 10, Ohio 


COMMUTATORS 


Kirkwood Commutator Uo., 4855 W. 130th 
Cleveland 11, Ohio 

Midwest Molding & Mfg. Co., Gurnee 96 
Mm 


Nippert Electric Products Co., 1759 W 
Mound, Columbus 23, Ohio 

Toledo Commutator Co., South Chestnut 
Owosso, Mich 

Westinghouse Electric Corp., Gateway Cen 
ter Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa. 


COMMUTATOR SAWS and SLOTTERS 


Holub Industries. Inc.. 445 Elm, Syca 
more, Ill 

{deal Industries, Inc., 
Sycamore, Il 


COMPARATORS, OPTICAL 


Bausch & Lomb Optical Co., 84717 St. Paul 
Rochester 2 ite 


1008 Park Ave 


COMPOUNDS, SEALING. See Cement 
Insulating and Sealing; also Waxes and 
Compounds 


COMPOUNDS, VARNISH. See Varnishes. 
Compounds and Resins, Insulating 


COMPUTER COMPONENTS 


Airpax Products Co., Middle River, Balti- 
more 20, Md 

Brie Electro-Mechanical Div., Erie Resis- 
tor Corp., Erie 6, Pa. 

Federal Telephone and Radio Co., Div. of 
International Telephone and Telegraph 
Corp., 100 Kingsland Rd., Clifton, N. J 

Giannini & Co., Inc., G. M., Pasadena 1 
Calif 

Texas Instruments Incorporated. 6000 
Lemmon Ave., Dallas 9, i". 


CONDENSERS. See Capacitor® 


CONDUIT FITTINGS . 


Appleton Electric Co. 1723 Wellington 
Ave., Chicago 13, III 

Buchanan Electrical Products Corp., 225 
Rte. 22, Hillside, N. J 

Crouse-Hinds Co., Syracuse 1, N. Y¥ 

(deal-Simplet Fittings, Inc.. Sub. of Ideal 
Industries, Inc., 1008 Park Ave., Syca- 
more, Tl 


CONNECTORS, PRINTED CIRCUIT 


Amphenol Electronics Corp 1830 8S. 54th 
Ave.. Chicago 54. Tl 


CONNECTORS. WIRE and CABLE 


AMP Incorporated, 2100 Paxton, Harris- 
burg, Pa 

American Brass Co., Waterbury 20, Conn 

Amphenol Electronics Corp., 1830 S. 54th 
Ave., Chicago 54, Il. 

Bendix Aviation Corp., Scintilla Div 
Sidney, N. Y. 

Buchanan Electrical Products Corp., 225 
Rte. 22. Hillside, N. J 

Burndy Corp., Omaton Div., Norwalk, 
Conn 

Cannon Electric Co., Dept. 500, 3209 
Humboldt. Los Angeles 31, Calif 

Crouse-Hinds Co., Syracuse 1, N. Y¥ 

General Electric Co., Construction Mate 
tials Div., Bridgeport 2, Conn 

Holub Industries, Inc., 445 Elm, Syca 
more, [il 

{deal Industries, Inc., 1008 Park Ave 
Sycamore, II 

(isco Corp., 5745 Mariemont Ave., Cin- 
cinnati 27, Ohio 

johns-Manville, Dutch Brand Products 
7800 Woodlawn Ave., Chicago 19, Ill 

fohnson Co., E. F.. 2331 Second Ave 
S.W.. Waseca, Minn. 

Krueger & Hudepohl, 1043 Evans, Cin 
cinnati 4, Ohio 

Pass & Seymour, Inc.. Solvay Station 
Syracuse 9, N. Y¥ 

Sherman Manufacturing Co., H B 
Battle Creek, Mich. 

Switchcraft, Inc., 1328 N. Halsted, Chi 
cago 22, Ill 

Thomas & Betts Co Inc 
Elizabeth 1. N. J 


28 Butler 


CONTACTORS, MAGNETIC. See Relays 
and Contactors. 


CONTACTS and CONTACT POINTS 


American Platinum Works, 231 New Jerse) 
Railroad Ave.. Newark 5, N. 


Baker & ©o., inc 
N. J 

Brainin Co., C. 8., 318 Washington, M 
Vernon, N. Y¥ 

Deringer Metallurgical Corp., 8119 Monti! 
cello Ave., Skokie, Ill 

Eitel-McCullough, Inc., San Bruno, Calif 

Fansteel Metallurgical Corp.. North Chi 
cago, Ill 

General Plate Div., Metals and Controls 
Corp., 1907 Forest. Attleboro. Mass 

Gibson Electric Co., 8349 Frankstown Ave 
Pittsburgh 21, Pa. 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind 

Ney Co., J. M., P.O. Box 990, Hartford 
1, Conn 

Stackpole Carbon Co., St. Marys. Pa 

Thomson Mfg. Co., Judson L., Dept. D 
Waltham 54, Mass 

Wilson Co.. H. A., Route 22, Union, N. J 


113 Astor. Newark 5 


CONTACTS, CARBON. See Carbon ana 
Graphite 


CONTACTS, HEATER PLUG and TAP 
Heyman Mfg. Co.. Kenilworth 1, N. J 


CONTRACT MANUFACTURING 


Aluminum Goods Manufacturing Co.. 
Manitowoc, Wis 

Chase Brass & Copper Co., Sub of Ke 
necott Copper Corp.. Waterbury 20, Conr 

Croname, Inc., 1769 Grace, Chicago 13, I 

en National Watch Co., Micronies Div 
Sigin, Tl 

Kirk and Blum Manufacturing Co., 3122 
Forrer, Cincinnati 9, Ohio. 

Master Appliance Mfg. Co., Racine 2, Wis 

Standard Tool & Mfg. Co., 238 Laure! 
Ave Arlington, N. J 


CONTROLLERS, MOTOR 


Allen-Bradley Co., 1316 S. Second, Milwau 
kee 4. Wis 

Allis-Chalmers, Milwaukee 1, Wis 
Arrow-Hart & Hegeman Electric Co.. 108 
Hawthorne, Hartford 6, Conn. 

Bristol Co., Waterbury 20, Conn 

Clark Controller Co., 1146 E. 152nd 
Cleveland 10, Ohio 

Crouse-Hinds Co., Syracuse 1, N. Y 

Cutler-Hammer Inc., 1264 St. Paul Ave 
Milwaukee 1, Wis 

Electro Products Laboratories, Inc., 450) 
N. Ravenswood Ave., Chicago 40, Il! 

Eseco Works, Delta-Star Div., H. EK 
Porter Co., Inc., Lockport, Tl. 

Federa] Pacific Electric Co., 50 Paris 
Newark 1. N. J 

Furnas Electric Co., 1024 McKee, Batavia 
1 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y 

Hart Manufacturing Co., 211 Bartholomew 
Ave., Hartford 1, Conn 

Square D Co., 4041 N. Richards, Milwau- 
kee 12, Wis 

Vickers Electric Div., Vickers Inc., 1803 
Locust, St. Louis 3, Mo 

Ward Leonard Electric Co., 34 South 
Mount Vernon, N. Y¥ 


CONTROLLERS, POTENTIOMETER 


Bristol Co., Waterbury 20, Conn 

Weston Electrical Instrument Corp A 
sub. of Daystrom, Inc., 614 Frelinghuy- 
sen Ave., Newark 5, N. J 

Wheelco Instruments Div., Barber-Colman 
Co., 1403 Rock, Rockford, Ill 


CONTROLS, FLOAT and LIQUID 
LEVEL. See Switches 


CONTROLS, PRESSURE and TEMPER- 
ATURE. See also Relays, Switches 
Thermostats 


Allen-Bradley Co., 1316 8. Second, Milwau 
kee 41, Wis 

Assembly Preducts, Inc., 
Ohi 

Automatic Temperature Control Co., Sub 
of Safety Industries, Inc., 5234 Pulaski 
Ave Philadelphia 44, Pa 

Barber-Colman Co., Dept 8S, 1803 Rock 
Rockford. Ill 

Bourns Laboratories. P.O. Box 21)? River 
side, Calif 

Bristol Co.. Waterbury 20, Conn 

Cutler-Hammer Inc 1264 St. Paul Ave 
Milwaukee 1, Wis 

Edison Industries, Thomas A Instr 
ment Div McGraw-Edison €« Rose 
land, N. J 

Fenwal Inc 17 Pleasant, Ashland, Mass 

G-V_ Controls, Inc 8 Hollywood Plaza 
vast Orange. N. J 

General Electric Co Apparatus Sales 
Div.. Schenectady 5. N. Y 

Hart Manufacturing Co., 211 Bartholomew 
Ave.. Hartford 1, Conn 

Mercoid Corp., 4201 Belmont Ave., Chi 
cago 41. Til 

Robertshaw Fulton Controls Co. Acr 
Div., Columbus 16. Ohio 

Spencer Thermostat Div., Metals & Con- 
trols Corp., 3607 Forest, Attleboro, Mas 

Square D Co., 4041 N. Richards, Milwau 
kee 12, Wis 

Weston Electrical Instrument Corp A 
sub. of Daystrom, Inc., 614 Frelinghuy 
sen Ave., Newark 5. N. J 

Wheeico Instruments Div., Barber-Colman 
Co., 1408 Rock, Rockford, I 

Wiegand Co Edwin L. 7530 Thomas 
Bivd.. Pittsburgh 8, Pa 


Chesterland 14 


CONTROLS, PUSH-PULL 


Arens Controls, 2017 Greenleaf, Evanston 
Tl 


CONTROLS, REMOTE. See Push Button 
Stations; Relays and Contactors 
Switches 
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KEEPING “ELECTRONIC BRAINS” FROM LOSS OF MEMORY. One of science’s 
greater marvels is IBM’s 705 Electronic Data Processing Machine—which 
makes intricate calculations and logical decisions in millionths of a second 
Heart of this electronic “‘wizard”’ is its main magnetic core memory. Designed 
for use with the machine’s high-speed printer is the IBM 760 Control and 


Storage Unit containing its own core memory of 1,000 positions which allo 
central processing to continue in the 705 while other data are being printe¢ 
Helping the 760 remember what information is to be printed is 


1 1 job f 
PHENOLITE® Laminated Plastic. PHENOLITE’s unique combination of prop- 


erties makes it ideal for this application. 


THT 


| 4 
o HELL 


me) 


TAT 


MOST ADVANCED FORM OF ELECTRONIC STORAGE. The 1,000-position core PHENOLITE MEETS CRITICAL STANDARDS. Core frames like the 
memory for the IBM 760 Control and Storage Unit—a portion of which is shown 
here—consists of pinhead size cores strung on copper-wired frames of PHENOLITE. 
Electrical impulses, passing through wires, alter the magnetic state of cores so 
that a group of them stands for a word or figure. Reversing the process recalls 
information from storage. PHENOLITE frames safeguard the circuit and permit 
stacking of core planes as shown. 


Tite : ab 


shown are punched out of laminated PHEeNo.rre by IBM. Each fram 
has printed circuit type terminal strips and soldered connectior 
PHENOLITE proves an ideal material for this application because it 
mechanically strong and stiff, punches cleanly, etches well, remains 
flat, has high dielectric properties and withstands the heat of 
soldering. 


NATIONAL CAN HELP YOU reduce unit product cost or improve product per- 


formance at no added cost. Here’s why . . . You can select the “‘one best material’? from 


over 100 grades of PHENOLITE, Vulcanized Fibre and National Nylon—without g NA Tro NAL 

compromise in properties or cost. You can simplify production and purchasing with the an VULCANIZED FIBRE CO 

timed delivery of 100% usable parts—from a single reliable source. You gain competi- WILMINGTON 99, DELAWARE 

tively with National’s new materials and grades—the direct result of programmed In Canada: 

materials-research. NATIONAL FIBRE CO. OF CANADA, LTD., Toronto 3, Ont. 
You benefit by calling National first. Check Sweet’s PD File 2b Na, the Telephone 

Directory Yellow Pages, or write Wilmington 99, Delaware. Dept. C-7. 
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Maintains 
Filament 
Heating 


Voltage at 6.3 = 1% 


This is a standard, stock item, voltage stabilizer 
having an input voltage range of 95 to 130 volts 
and a nominal output of 6.3 volts stabilized at 

+1%,. Available from stock in 15, 25and 50 VA 
capacities. No need to engineer special circuits 
or design specially tapped transformers to pro- 
vide for filament heating at the required 6.3 
volts. These stabilizers will do the job — better 
and usually less costly. 


Output voltage stabilization is automatically 
obtained by a parallel combination of a fixed 
capacitance and a magnetic core inductance to 


provide the required variable capacitive current. 


Voltage stabilization is further improved with 
a compensating winding to balance the output 


circuit. 
2 \ ey Recovers 
| Voltage Drop 
or Inductive 
Surge Within 


1/30th 
second 


The many design and performance features of 
Acme Electric stabilizers solve many problems 
caused by fluctuating voltage. Bulletin CVS- 
308, available on request gives full details and 
lists specifications of stabilizers up to 500 VA. 


ACME ELECTRIC CORPORATION 
357 WATER ST. CUBA, NEW YORK 








CONTROLS, SERVO. See Servomecha 
nisms. 


| CONVERTERS, ROTARY 


Carter Motor Co., 2708 W. George, Chi- 
cago 18, Ill 


COPPER. See Brass, Bronze and Copper. 


COPPER, BERYLLIUM. See Beryllium, 
Copper. 


CORD and TWINE, ARMATURE and 
COIL 


Insulation Manufacturers Corp., 565 W. 
Washington Bivd.. Chicago 6, Ill. 

Mica Insulator Co.. Sub of Minnesota 
Mining & Manufacturing Co., Schenec- 
tady 1, N. ¥ 

Varflex Corp., 504 W. Court, Rome, N. Y. 

Westinghouse Electric Corp.. Gateway 
Center, Bidg. No. 3, 401 Liberty Ave., 
Pittsburgh 22. Pa. 


CORD, INSULATED. See Wire and 
Cable, Insulated 


CORD, RESISTANCE LINE, Gee Resist- 
ance Line Cords. 


CORD SETS 

Belden Manufacturing Co., 4683 W. Van 
Buren, Chicago 44, Til. 

Circle F Mfg. Co., Trenton 4, N. J. 

Cornish Wire Co., Inc., 50 Church, New 
York 7, N. Y 

Cords Ltd. Div., Essex Wire Corp., 121 
Dodge, DeKalb, Ill 

Crescent Co.. Carol Cable Div., Pawtucket, 
R. I 


| General Electric Co., Construction Mate- 


rials Div... Bridgeport 2. Conn. 

Phalo Plastics Corp.. Commercial & Fos- 
ter, Worcester 8, Mass. 

Royal Electric Corp., Pawtucket, R. I. 

Westinghouse Electric Corp.. Gateway 
Center. Bidg. No. 3, 401 Liberty Ave., 
Pittsburgh 30, Pa 

Wire Stripper Co., 1729 Eastham Ave., 
East Cleveland 12, Ohio 


CORES, POWDERED METAL. See Cores, 
Transformer: lowdered Metal Products 


CORES, REFRACTORY. See Ceramics 


CORES, TRANSFORMER 


Acme Electric Corp., Cuba, N. Y. 

American Lava Corp.. Chattanooga 5, 
Tenn. 

Arnold Engineering Co.. Mareneo. IT 

General Ceramics Corp., Dept. ME, Keas- 
bey, N. J 

Magnetic Metals Co., Hayes Ave., at 21st, 
Camden 1, N. J 

Magnetics, Inc., Box 891, Butler, Pa. 
Radio Cores, Inc., 9540 Tulley Ave., Oak 
Lawn, Ill 

Stackpole Carbon Co., St. Marys, Pa. 

Thomas & Skinner.. Inc., 1114 E. 23rd, 
Indianapolis 7. Ind. 

Westinghouse Electric Corp., Gateway 
Center. Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 30. Pa 


CORK and CORK COMPOSITIONS 


Armstrong Cork Co., 7005 Ingersol, Lan- 
caster. Pa 


COUNTERS. See also Instruments, Elec- 
tronic; Relays 

Automatic Temperature Control Co., Sub. 
of Safety Industries, Inc.. 5234 Pulaski 
Ave., Philadelphia 44. Pa. 

Berkeley Div. of Beckman Instruments, 
Inc., 2200 Wright Ave., Richmond 8,, 
Calif 

Rosset Manufacturing Co., Inc., Danbury, 
enn 

Rowmar Instrument Corp., 2415 Pennsyl- 
vania Ave.. Fort Wayne, Ind 

Bristol Co., Waterbury 20, Conn. 

Counter & Control Corp.. 5225 W. Electric 
Ave.. Milwaukee 14, Wis. 

cage Signal Corp., 202 20th Mofine, 


Kellogg Switchboard and Supply Co., 79 
W. Monroe. Chicago 3, TI. 

Production Instrument (Co., 700-04 W. 
Jackson Bivd., Chicago 6, TM. 

Xeeder- Root. Inc., Hartford 2, Conn. 


COUPLINGS, CLUTCH. See Clutches 


COUPLINGS. FLEXIBLE 

Climax Metal Products Co., 863 East 
149th Cleveland 10 Ohio. 

Eaton Mfg. Co., Dynamatie Div., 8307 
Fourteenth Ave., Kenosha, Wis. 

Lovejoy Flexible Coupling Co., 4802 W 
Lake. Chicago 44, IIl. 


CRYSTAL DIODES. See Rectifiers, Semi 


conductor; Transistors and Crystal 
Diodes, 


CRYSTALS, QUARTZ 


Brush Electronirs Co., Div. of Clevite 


Corp.. 3105 Perkins Ave., Cleveland 14, 
hio 


RCA Electronic Tube Div., Radio Corp. 
of America, Harrison, N, J, 

CYLINDERS, AIR 

Mead Specialties Co.. 4114 N. Knox Ave., 
Dept. E-47, Chicago 41, TL 


DELAY LINES. See Computer Compo- 
nents 


DIAL LIGHT ASSEMBLIES. See Lights. 
Pilet and Indicator. 
DIALS and PANELS 


Borg Equipment Div., George W. Borg 
Corp., Janesville, Wis. 


Croname, Inc., 1769 Grace, Chicago 15, 
I 


iL. 

Helipot Corp., Div. of Beckman Instru- 
ments, Inc., Newport Beach, Calif. 
Mica Insulator (€o., Sub. of Minnesota 
Mining & Manufacturing Co., Schenee- 

tady 1, N. Y. 


DIE CASTINGS. See Castings, Die. 


DIELECTRIC HEATING UNITS. See 
High Frequency Heating Units. 


DIE-SETTING TOOLS 
Wales-Strippit Co., Akron, N. Y. 


DIES, PRECISION, LAMINATION, Ets. 

Sylvania Electric Products, Ine., 1746 
Broadway. New York 19, N. Y. 

Twin City Die Casting Co., 38rd & Talma 
Ave., 8S. E., Minneapolis, Minn, 


DIODES. See Rectifiers, Semiconductor; 
Transistors and Crystal Diodes. 


DRAFTING EQUIPMENT and 
MATERIALS 


Keuffel & Esser Co., Hoboken, N. J. 
Ozalid, A Div. of Genera! Aniline & 
Film Corp., Johnson City, N. Y¥ 


DRIVES, BELT 

Allis-Chalmers, Milwaukee 1, Wis. 
Dayton Rubber Co., Ind. O.E.M. Div., 
Dayton 1, Ohio. 

New York Belting & Packing Co.,, 1 
Market St., Passaic, N. J. 


DRIVES, ELECTRONIC. See also Speed 
Keducers and Drives 


Eaton Mfg. Co., Dynamatic Div., 3307 
Fourteenth Ave., Kenosha, Wis, 

General Electric Cv. \pparatus Sales 
Div., Schenectady 5, N. ¥ 

Reliance Electric & Engineering Co., 24701 
Euclid Ave., Cleveland 17, Ohio 

Servospeed Co. Div of Electro-Devtees, 
Inc., 4 Godwin Ave., Paterson 1, N. J. 

Westinghouse Electric Corp.. Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 30, Pa. 


DUCTS, WIRING (Control Panel) 
Spaulding Fibre Co., Inc., Tonawanda,, 
oe 


Stahlin Brothers Fibre Works, Inc., Dept. 
E, Belding, Mich. 

Taylor Electric, Inc., 15406 Dale, Detroit 
23. Mich. 


DUPLICATING MACHINES, DIELESS. 
See Benders, Brake and Shears. 


DYNAMOMETERS 

Chatillon & Sens, John, 85 Cliff, New 
York 38, N. Y. 

Eaton Mfg. Co., Dynamatie Div., 3307 
Fourteenth Ave., Kenosha, Wis, 

General Electric Co. \pparatus 
Div., Schenectady 5. NY 

Robbins & Myers, Inc., Springfield, Ohie 

Westinghouse Elecrtric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


DYNAMOTORS 
Carter Motor Co., 2708 W. George, Chi- 
cago 18, Il. 


ELECTRICAL SHEETS. See Steel, Eleo- 
trical. 


ELECTRONIC COMPONENTS. Seo spe- 
cific headings 


ELECTRONIC TUBE COMPONENTS. 
(Bases Caps. Lead-in Wires, Stamp- 
ings, Welds, Etc.) 

American Lava Corp., Chattanooga 5, 
Tenn 

Eltel McCullough, Inc.. San Bruno, Calif. 

Engineering Co.. 27 Wright. Newark 5, 


Ford Radio & Mica Corp., 536-540 68rd. 
Brooklyn, N. Y. 


ENAMELING SHEETS. See Steel, Com- 
mercial Forms and (rades, 


ENAMELS. See Lacquers. Enamels, Paints 
and Varnishes, Fini«hing 


EYELETS and GROMMETS 

Chase Brass & Copper Co.. Sub. of Ken- 
necott Copper Corp . Waterbury 20, Conn. 

Fastex Dis. of Miinoiy Tool Works, 195 
Algonquin Rd., Der Plaines, Ill 

Goshen Rubber Co., Inc... P. O. Box 517, 
Goshen. Tod 

Revere Copper and Brass. Inc., 230 Park 
Ave.. New York 17. N. ¥ 

Roth Rubber Co. 1860 8S. 54th Ave., 
Chicago 50. Til 

United States Gasket Co., Plastics Div. 
of The Garlock Packing Co., Camden 1, 
N. J. 


FABRICS, INSULATING. (Sheets, Tapes, 
Yarns, Thread, Cord. Ete.) 
Glass Fiber, Varnished Cambric, Cotten, 
Linen. Silk, Asbestos, etc. See also 
Tape and Sheeting, Synthetic Resin: 
Tubing and Sleeving, Braided Fabric 
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MAGNET WIRES 


CONVENTIONAL 
ENAMEL 
Class A 


FORMVAR 
Class A 


FORMEZE 
Class A 


ENAMEL ‘‘G’’ 
Class A 


GENERAL CABLE 


ENAMEL and 


FILM INSULATIONS 


An oleo-resinous enamel which 
has high dielectric strength, good 
adhesion and flexibility, and low 
cost. 


A polyvinyl acetal resin which has 
superior adhesion, abrasion re- 
sistance, flexibility, and outstand- 
ing toughness. 


A Formvar base with a thermo- 
plastic cement overcoat which can 
be readily bonded by heat or 
solvent. Especially suitable for 
coils of special shape. 


A polyurethane-base synthetic 
enamel. Its excellent solderability 


NYLON 
Class A 


HERMETIC 


FORMVAR 
Class A 


LECTON* 
Class A 
(unofficially 
Class E) 


Nylon is comparable to Formvar 
except that the dielectric proper- 
ties are affected by moisture. In 
addition, it solders readily and 
has superior winding qualities in 
some applications. 


A special Formvar film having ex- 
cellent resistance to Freon. 


An acrylic polymer having opti- 
mum resistance to Freon. 


A polyester-base synthetic enamel 


suitable for Class B (130 C) insula- 


(unofficially at relatively low temperatures, ISONEL 
Class E) exceptional moisture resistance, Class B 
and outstanding dielectric prop- 
erties make it ideal for electronic 
and communication applications. 


tion systems. Its handling proper- 
ties are comparable to those of 
Formvar except for somewhat 
greater sensitivity to heat shock. 


TEXTILE and PAPER INSULATIONS 


SILK, NYLON 


(YARN), RAYON Natural or synthetic textile in- 
Class O (dry) sulation. 

Class A (in oil 
or impregnated) 


PAPER 

Class O (dry) A special rope paper tape in- 
Class A (in oil sulation. 

or impregnated) 


GLASS (FIBER) 
COTTON Class B (with 


Class O (dry) 
Class A (in oil 
or impregnated) 


Electrical-grade glass yarn 
bonded with varnish. 


conventional 
varnish) Class H 
(with silicone 
varnish) 


Combed cotton yarn insulation. 





Combination of Dacron (polyester)—glass yarn, bonded with varnish. Dacron yarn im- 
DACRON* GLASS proves the adhesion of the insulation to the copper and provides greater abrasion 


(FIBER) + resistance. 


+Classification not yet definitely established (Probably Class B with conventional varnish; possibly 
Class H with silicone varnish) 


COMBINATION FILM and TEXTILE or PAPER INSULATIONS —Any of the enamel films may 


be combined with any of the textile or paper insulations to meet special requirements. 


”" "Dacron," are registered 


trade-marks of E. |. Dupont de Nemours & Co., Inc 
on GENERAL CABLE CORPORATION 


420 Lexington Avenue, New York 17, New York 


. Offices and Distributing Centers Coast-to-Coast 
IT’S NEW! a 


6” Plastic Non-returnable Spools. 4 


for quality and service...specity GENERAL - CABLE 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 
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miOVheyon Bothers The Patient 
| As Well As The Drilling 


Scott Sound Level Meter Aids 
The S. S. White Dental Mfg. Company 


To Produce a Quieter Dental Instrument 


The Noise of modern high-speed dental 


equipment can be very annoying to patients. 
White's engineers use the Scott 410-C Sound 
Level Meter in production testing of their new 
ball-bearing hand piece to insure that the noise 
of finished instruments does not exceed the 


Standard set for them 


Completely Portable Sound 
Level Meter Helps YOU 
Design A Quieter Product 


A quiet product gives you an important sales advantage. 
H. H. Scott’s sound Level Meter, and Sound Analyzer can 
help you locate, measure and minimize noise and vibration. 
Here are important features of the Scott Sound Level 


Meter and Sound Analyzer. 


* Sound Level Meter is flash-light size 
weighing only 2 Ib. 7 oz. Sound analyzer 
ts only 10” x 10° x 6”. 


* Extreme portability and battery power 
of these instruments makes them easy to 
set up and use in field measurements 


¢ Both instruments meet all applicable 


standards of the American Standards 
Association. 


* Sound Analyzer has Passband adjust- 
able in half octaves for more precise 
measurements 

* Sound Level Meter received the Elec- 
trical Manufacturing Award for outstand- 
ing design 


SCOSSSSSSSSSSESSESOEESEEEEESEEEEEEES 


Name 
Address 


City Zone 


Cable Code: TELESCOMM. 
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308 


Fill out coupon! Learn how the Scott 
Sound Meter and Analyzer can 


Send me complete information on Scott Sound Level 
Meters and Analyzers and your FREE booklet 
“NOISE SIMPLIFIED.” 


Export — Telesco International, 36 W. 44th St., New York City. 


help you 


H. H. Scott — Dept. Em-7 
385 Putnam Avenue 
Cambridge, Massachusetts 


Firm Name 


State 


eeeeeneeeeeeeoee2e2ee00e0008000808080 


Acme Wire Co., 1225 Dixwell Ave., New 
Haven 14, Conn. 

Bentley, Harris Mfg. Co., 
Conshohocken, Pa. 

Brand & Co., Inc., 
Conn 

Celanese Corp. of America, 290 
Newark 5, N. J. 

Continental- Diamond 
13, Del. 

Cottrell Paper Co., Inc., 
River, Mass 

Electro-Technical Products, Div. 
Chemical Corp., Nutley 10, N. J 

Genera] Electric Co., Laminated Products 
Dept., Coshocton, Ohio 

Gudebrod Bros. Silk Co., Inc., 12 8. 12th, 
Philadelphia 7, Pa 

Hess, Goldsmith & Co., Inc., Horace 
Linton Div., 1400 Broadway, New York 
| A: 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ill 

Irvington Div., Minnesota Mining & 
Manufacturing Co., 9 Argyle Terrace, 
Irvington 11, N. J 

Johns-Manville, Box 14, 
N. ¥ 

Johns-Manville, Dutch 
7800 Woodlawn Ave., 

L. 0. F 
Ave., Toledo 1 

Mica Insulator Co., Sub 
Mining and Manufacturing Co., 
nectady 1, N. ¥ 

Minnesota Mining & Mfg. Co., Electrical 
Products Div., 900 Fauquier Ave., St 
Paul 6, Minn 

Natvar Corp., 207 
bridge, N. J 
New Jersey Wood 

trical Insulation 
N. J 

Owens -Corning 


1205 
William, Willimantic, 


Barclay, 


Ferry, 


Fibre Co., Newark 


88 Purchase, Fall 


of Sun 


New York 16, 


Brand Products, 
Chicago 19, Il. 
Glass Fibers Co., 1810 Madison 
Ohio 

of Minnesota 
Sche- 


Randolph Ave., Wood- 
Finishing Co.,, Elec- 
Dept., Woodbridge, 


Fiberglas Corp, 598 Ma- 
dison Ave., New York 22, N. Y¥ 
Raybestos-Manhattan, Inc., Plastic Pro- 
ducts Div Manheim, Pa 

Varfiex Corp., 504 W. Court, Rome, N. Y 

Westinghouse Electric Corp Jateway 
Center, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 30, Pa. 


FANS and BLOWERS 


Dieh] Manufacturing Cc Electrical Div 
of The Singer Manufacturing Co., Som- 
erville, N. J 

Eastern Air Devices, Inc., 
Ave., Dover, N. H 

El Ray Motor Co., Inc., 
Hollywood, Calif 

Emerson Electric Mfg. Co., St 
Mo 

Fasco Industries, Inc., Rochester 2, N. Y¥ 

Globe Industries, Inc., Dayton 4, Ohio 

Heinze Electric Co., 685 Lawrence, Low- 
ell, Mass 

Master Appliance Mfg. Co., 
Wis 

Reveor, 251 


383 Central 
11747 Vose, N 


Louis 21, 


Racine 2, 


Edward, Carpentersville, Il! 
Hobbins & Myers, In Propeller Div 
Springfield. Ohio 
Torrington Manufacturing Co 
ton. Conn 


Torring- 


FASTENERS (Bolts and Nuts; Lock and 
Snap Assemblies; Pins; Pre-assembled 
Washers and Screws; Recessed Head 
Serews; Rivets; Screws; Washers.) 


Bolts and Nuts 


Machine Bolts and Nuts (A 
Stove Bolts (B 
Self-Locking Nuts (C 
Sheet Metal Lock Spring 
D 
Screw Thread Inserts (E) 
Cold Headed and Rolled Threaded 
Studs and Special Parts (F 
Cap Nuts (G) 
Spade Bolts (S 
Welding Nuts 
Wing Nuts (W 


Sluminum Co. of America 
Pittsburgh 19, Pa. (A) 

Bristol Co., Waterbury 20. Conr A) 

Burndy Corp., Omaton Div Norwalk 
Conn 

Chase Brass & Copper Co Sub. of Ken- 
necott Copper Corp., Waterbury 20, Conn 
(ABCF 

Cleveland Cap Screw Co 
Road, Cleveland 28, Ohio 

Continental Screw Co., New 
Mass AB 

Elastic Stop Nut Corp 
N 47-722, 2330 
N. J. (ACDEN) 

Elco Tool and Screw Corp 1800 
way, Rockford, Ill. (ABF) 

Fastex Div. of Illinois Tool Works, 195 
Algonquin Rd., Des Plaines. Ill 

Gries Reproducer Corp. 149 Beechwood 
Ave.. New Rochelle, N. Y. (GW) 
Harper Co. H. M., 8204 Lehigh Ave 
Morton Grove. Ill. (ABC) 

Hassall Inc Jom P.O. Box 2225 
Westbury, L. L, N. ¥. (FP) 

Keystone Bolt & Nut Corp., 127 Church 
New York N. Y. (AB) 
Mac Lean-Fogg Lock Nut Co., 
Wolcott, Chicago 40, Ill, (C) 
Milford Rivet & Machine @o., 

Conn BF) 
National Lock Co., Rockford, Ml. (A) 
Palnut Co., Sub. of United-Carr Fastener 
Corp., 66 Glen Rd., Mountainside. N. J 
(Cc) 
Parker-Kalon Div., 
Transportation Corp 
ton. N. J. (AB) 


Assembly Nuts 


Pins 


Clinch-on) (N 


Alcoa Bldg 


4444-11 Lee 
Bedford 


of America 
Vauxhall Rd 


Dept 
Unior 


Broad 


5535 N 
Milford 


General American 
Entin Rd., Clif 


Prestole Corp., 1303 Miami, Toledo 5, 
Ohio (D) 

Russell, Burdsall & Ward Bolt and Nut 
Co., Port Chester, N. Y. (ABF) 

Shakeproof Div. of Illinois Tool Works 
St. Charles Rd., Elgin, Ill (C) 

Standard Pressed Steel Co., Jenkintown 9, 
Pa. (AN) 

Sterling Bolt Co., 
Ill. (ABF) 

Thompson-Bremer & Co., Sub. American 
Machine & Foundry Co., 514 N. Dear 
born, Chicago 10, Ill. (C) 

Tinnerman Products, Inc., P. O. Box 6688, 
Cleveland 1, Ohio (D) 

United-Carr Fastener Corp., Cambridge 
42, Mass. (ACDE) 
Wenco Mfg. Co., 1136 W 

cago 22, Ill. (8) 


363 W. Erie, Chicago. 


Hubbard, Chi- 


Leek & Snap Assemblies (Door Panel 
Shelf Support and Mounting, etc.) 


Dimco-Gray Co., 210 E. 6th, Dayton 2 
Ohio 

Fastex Div. of Illinois Tool Works, 195 
Algonquin Rd., Des Plaines, Ill 

Simmons Fastener Corp., 1752 N. Broad 
way, Albany 1, N. Y. 


Pins—Cotter (F); Locking and Tapes 
G); Spiral Coil (M) 


Chase Brass & Copper Co.. Sub of Ken 
necott Copper Corp., Waterbury 20 
Conn. (F) 

Elastic Stop Nut Corp 
N47-722, 2330 
N. J 

Sterling Bolt Co 
tll 


of America, Dept 
Vauxhall Rd., Union 


363 W. Erie, Chicago 


Pre-Assembled Washers and Screws 
Continental Screw Co., New Bedford, Mass 
National Lock Co., Rockford, Tl. 
Russell, Burdsall & Ward Bolt and Nut 
Co., Port Chester, N. Y. 
Shakeproof Div. of Illinois Tool 
St. Charles Rd., Elgin, NL 
Thompson-Bremer & Co., Sub American 
Machine & Foundry Co., 520 N. Dear 
born, Chicago 10, Il 
United-Carr Fastener Corp., 
42, Mass 


Works 


Cambridge 


Recessed Head Screws 


Bristol Co., Waterbury 26 

Central Screw Co. 3501 
Chicago 9, Il 

Chase Brass & Copper Co., Sub. of Ken 
necott Copper Corp., Waterbury 20, Conn 

Continental Screw Co New Bedford 
Mass 

Elco Tool & Screw Corp., Rockford, Ill 

Harper Co H. M 8204 Lehigh Ave. 
Morton Grove. Ill 

Keystone Bolt & Nut Corp., 127 
New York 7, N. Y¥ 

Milford Rivet & Machine Co 
Conn 

National Lock Co., 

Parker-Kalon Div., 
Transportation Corp., 
ton, N. J 

Russell, Burdsall & Ward Bolt and Nut 
Co., Port Chester, N. Y. 

Shakeproof Div. of Illinois Tool 
St. Charles Rd., Elgin, Il. 

Standard Pressed Steel Co., Jenkintown $ 
Pa 

Sterling Bolt Co., 
Til 

Thompson-Bremer & Co., Sub. American 
Machine & Foundry Co., 520 N. Dear- 
born, Chicago 10, Ill 


Conn 
Shields Ave 


Church 
Milford, 


Rockford, Ill. 
Jeneral American 
Entin Rd., Clif- 


Works 


363 W. Erie, Chicago 


Rivets 


Aluminum Co. of America, 
Pittsburgh 19, Pa 

Chase Brass & Copper Co., Sub. of Ken 
necott Copper Corp., Waterbury 20, Conn 

Chicago Rivet & Machine Co., 9609 W 
Jackson Blvd., Bellwood. Tl 

Continental Screw Co New 
Mass 

Deringer 


Alcoa Bldg 


Bedford 


Metallurgical Corp. 8119 Mon- 
ticello Ave., Skokle, Tl 

Fastex Div. of Illinois Tool Works, 195 
Igonquin Rd Des Plaines, Ill 

Gries Reproducer Corp 149 Beechwood 
Ave., New Rochelle, N. ¥ 

Harper Co H. M 8204 
Morton Grove, Ill 

Hassall. In John, P.O. Box 2225 
me. t. 2, Nw. F 

Keystone Bolt & Nut Corp 
New York 7, N. Y¥ 

Milford Rivet & Machine Co., 
Conr 

Russell, Burdsall & Ward Bolt 
Co Port Chester, N. Y 

Sterling Bolt Co., 368 W. Erie 
Tl 

Thomson Mfg. Co., Judson L., 
Waltham 54, Mass 


Lehigh Ave 
West- 
127 Church 
Milford 
and Nut 
Chicago, 


Dept. D 


Screws—Cap and Set. Machine (H Self 


Tapping (J) 


Allen Manufacturing Co 133 
Hartford 5. Conn 

Aluminum Co. of America, Alcoa 
Pittsburgh 19. Pa 

Bristol Co., Waterbury 20, Conn. (H) 

Chase Brass & Copper Co., Sub. of Ken- 
necott Copper Corp., Waterbury 20, Conn. 


(KL) 

Continental Bedford, 
Mass. (HJ) 

Elco Tool and Screw Corp., 
way, Rockford, Tl. (HJ) 
Harper Co.. H. M., 8204 
Morton Grove, Ill. (J) 


Sheldon, 


Bldg., 


Screw Co New 
1800 Broad- 


Lehigh Ave., 
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How to have factories in every city... ship 


United ! 


ry Ni) 


Electric motors being loaded aboard DC-6A Cargoliner are checked by United’s W. S. Emrich and Reuland’s W. L. Johnson (right). 


Reuland Electric Co. makes electric motors, many on 
special order. Reuland’s reputation for prompt delivery 
is known coast to coast. “Our customers couldn’t get 
better service if we had factories in every city,” says 
Reuland’s Western Div. Sales Manager, W. L. Johnson. 
“As it is, the motors are made to order here in Alhambra, 
California, shipped overnight by United Air Freight.” 


Examples of United’s low Air Freight rates 


per 100 pounds* 


CHICAGO to CLEVELAND . 
NEW YORK to DETROIT . 
DENVER to OMAHA ; 
SEATTLE to LOS ANGELES 
PHILADELPHIA to PORTLAND 
SAN FRANCISCO to BOSTON . 


$4.78 
$5.90 
$6.42 
$9.80 
. $24.15 
. $27.00 
*These are the rates for many commodities. They are often lower for larger ship- 


ments. Rates shown are for information only, are subject to change, and do not 
include the 3% federal tax on domestic shipments. 


Door-to-door service — 


SHIP FAST...SHIP SURE...SHIP EASY 


Shipping United has important competitive advan- 
tages for companies like Reuland: wider markets, lower 
inventory, savings in packaging and insurance. Plus 
guaranteed space dependability ( Reserved Air Freight ), 
door-to-door service, modern cargo handling pro- 
cedures, round-the-clock flights featuring the world’s 
fastest passenger and all-cargo planes. Ship United! 


AIR LINES 


For service, information, or free Air Freight booklet, call the nearest United Air Lines Representative or write Cargo Sales Division, United Air Lines, 36 South Wabash Avenue, Chicago 3, Illinois. 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVEK 
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Thickness 


Uniform 


ELECTRICAL 
INSULATING PAPER 


Dielectric strength — 300 volts per mil 
Tensile strength — 13-16,000 Ibs./sq. in. 
Density: 1.30-1.35 

Thicknesses from .004 to .030” 

100% rag stock paper 

No sizing or fillers used 

“Glazed roll” finish — others available 
Can be combined with other materials 
Available in rolls, sheets or coils 


REPRESENTATIVES 


Atlanta — Brownell Distributors, Inc. Mobile—Russell Electric Co. 
Bostox. Area—Insulating Fabricators of 


New England, Inc., Watertown, Mass. 


New York—Brownell Distributors, inc. 
Newark—Electric Motors & Parts Corp. 
Oklahoma City—John H. Cole Co. 


Philadelphio—Electrical Maintenance 
Equipment Co. 
Pittsburgh—Herbert J. Graham 


Salt Lake City—J. R. Christiansen Agency 


Chicago—Federal Insulation Co. 
Cleveland—C. J. Voneman Associates 
Dallas—Electrical Supply Corp. 
Dallas—Summer Electric Co. 
Denver—Electric Motor Supply Co. 
East Rutherford, N. J.—Insulating 
Fabricators, Inc. 
Fort Worth—Electrical Supply Corp. 
Hamilton, Ontario—Buntin, Gillies & 
Co., Ltd. 
Houston—Houston Industrial Supply Co. 
Kansas City, Mo.—Ace Electric Co. 
Los Angeles—Tri-State Supply Corp. 


San Francisco—Tri-State Supply Corp. 
Seattle—Tri-State Supply Corp. 

St. Lovis—Dale Painter 

Stamford, Conn.—J. A. Jones 


Toronto—Electric Insulation & Fibre 
Co., Ltd. 
Woodbridge, N.J., Chalker Insulation Co. 


Write for literature and free sample. 


bb TOG TN) ee) hae 


88 Purchase St. ¢ Fall River, Mass. 


| 


j 
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Hiassall, Inc., John, P.O. Box 2225, West- 
bury. L. L., N. Y¥. (HJ) 
Keystone Bolt & Nut Corp., 127 Church, 

New York 7, N. ¥. (HJ) 


Milford Rivet & Machine Co., Milford, 
Conn. (HJ) 

National Lock Co., Rockford, Ill. (J) 

Parker-Kalon Div., General American 
Transportation Corp., Entin Rd, Clif- 
ton, N J. (HJ) 

Russell, Burdsall & Ward Bolt and Nut 
Co., Port Chester, N. Y¥ 

Set Screw & Manufacturing Co., 
Main, Bartlett, [ll. (H) 

Shakeproof Div. of Illinois Tool 
St. Charles Rd., Elgin, Ill. (J) 

Standard Pressed Steel Co., Jenkintown 9, 
Pa (H) 

Sterling Bolt Co., 
10, Til. (HJ) 

United-Carr Fastener 
42, Mass. (HJ) 


112 
Works, 


363 W. Erie, Chicago 


Corp., Cambridge 


Washers—Filat (K); Lock and Spring (L) 
Associated Spring Corp., Bristol, Conn. 
(KL) 
Auburn Manufacturing Co., 
Middletown. Conn 
Barnes Co., Wallace, Div. Associated 
Spring Corp., Bristol, Conn. (KL) 
Barnes-Gibson-Raymond Div., Associated 
Spring Corp., 40300 Plymouth Rd., 


306-I Stack, 


14th, Cleve- 
Associated Spring 


1712 


Works, 
icago 


Sub. American 
514 N. Dear- 
(KL) 


Corp., Cambridge 


Felt Co., 
Conn. 
Felt Co., 


Corp. Ann Arbor, Mich. (KL) 
Continental Screw Co., New Bedvord, 
3239 W. 
land 9, Ohio (K) 
Ford Radio & Mica Corp., 536-540 68rd, 
34, Pa. (KL) 
cago 14, Ill. (KL) 
$204 Lehigh Ave., 
Keystone Bolt 
ciated Spring Corp., Bristol, Conn. (KL) 
National Lock Washer Co., 40 Hermon, 
E. Ist, Dayton, Ohio (KL) 
(L) 
Russell, Burcdsall & Ward Bolt and Nut 
St. Charles Rd., Elgin, Ul. (L 
Thompson-Bremer & Co., 
United-Carr Fastener 
American 16 Glenville Rd., 
22-26 West 
ith, New York 11, N. ¥. 
FIBRE. PHENOLIC. See Plastics—Mold- 


Plymouth, Mich. 
B-G-R Cook Plant Div., Associated Spring 
Chase Brass & Copper Co., Sub. of Ken- 
necott Copper Corp., Waterbury 20, Conn. 
Mass (KL) 
Cosmo Plastics Co., 
Dunbar Bros. Co., Div. 
Corp. Bristol Conn 
Brook.yn, N. Y. (K) (Mica) 
Garrett Co., Inc., George K., Philadelphia 
Gibson Co.. William D., Div. Associated 
Spring Corp., 1800 Clybourn Ave., Chi- 
Harper Co a & 
Morton Grove, Ill. (L) 
& Nut Corp., 127 Church 
New York 7, N. Y. (KL) 

Manross & Sons Co., F. N., Div. Asso- 
Milwaukee Div.. Associated Spring Corp., 
341 E. Erie. Milwaukee, Wis. (KL) 

Newark 5, N. J. (L) 
Ohio Div., Associated Spring Corp., 
Palnut Co., Sub. of United-Carr Fastener 
Corp., 66 Glen Rd., Mountainside, N. J. 
Raymond Mfg. Co., Div. Associated Spring 
Corp., Corry, Pa. (KL) 
Co., Port Chester, N. Y. 
Shakeproof Div. of Illinois Tool 
se Bolt Co., 363 W. Erie, 
nN 
Machine & Foundry Co., 
born, Chicago 10, TIL 
42, Mass. (L) 
FELT 
Glenville, 
Continental Inc. 
Western Felt Works, 4021-4139 W. Ogden 
Ave., Chicago 23. II. 
ing, Laminating, Casting and Extrusion 
Compounds 


FIBRE, VULCANIZED. 
Rod, Tubing). 


Continental-Diamond Fibre, A Sub. of The 
Budd Co., Newark 13. Del 

Insulation Manufacturers Corp., 565 W. 
Washington Blivd.. Chicago 6, Ml. 

Nationa! Vulcanized Fibre Co., Wilming- 
ton 99 Del 

Spaulding Fibre Co., 
Te 

Stahlin Brothers Fibre Works, Inc., Dept. 
E Belding. Mich 

Taylor Fibre Co. Norristown, Pa. 

West Virginia Pulp and Paper Co., 
Park Ave... New York 17. N. Y. 


FILTER ELEMENTS, POWDERED 
METAL 

Amplex Div., 
31. Mich 

Radio Cores, Inc., 
Lawn. Iii. 


(Board, Sheet, 


Inc., Tonawanda, 
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Chrysler Corp., Detroit 


9540 Tulley Ave., Oak 


FILTERS, RADIO 


Aerovox Corp., New Bedford, 

Cornel|-Dubiller Electric 
Plainfield, N. J. 

Federal Telephone and Radio Co., Div. 
of International Telephone and_ Tele- 
graph Corp., 100 Kingsland Rd., Clifton, 
ae 

General Electric Co.. Apparatus 
Div.. Schenectady 5, N. Y. 

ee & Co., Inc., P. R., Indianapolis 
6 nd 

Sprague Electric Co., 307 Marshall, North 
Adams Mass 

Tobe Deutschmann Corp., Norwood, Mass 

United Transformer Co., 150 Varick, New 
York 13. N. ¥ 


Mass. 


Corp., South 


Sales 


FINISHES, PRODUCT. See Lacquers, 
Enamels, Paints and Varnishes, Finish- 
ing. 


FLUORESCENT, LAMP AUXILIARIES 
includes Adapters, Ballasts. Compen- 
sators, Control Units, Starters and 
Transformers. For Resistors. see Re- 
sistors, Instrument and Radio; also Ca- 
pacitors. 


Acme Electric Corp., Cuba, N. Y. 

Aerovox Corp., New Bedford. Mass. 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorne. Hartford 6, Conn. 

Chicago Standard Transformer Corp., 3506 
Addison, Chicago 13, . 

Circle F Mfg. Co., Trenton 4. N. J. 

General Electric Co., Construction Mate- 
rials Div., Bridgeport 2, Conn. 

Sola os Co., 4638 W. 16th, Chicage 
50. » 

Sprague Electric Co., 307 Marshall, North 
Adams, Mass 

Sylvania Electric Products, Inc., 1740 
Broadway. New York 18. N ¥. 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 8, 401 Liberty Ave., 
Pittsburgh 30. Pa 


FOILS, WIRE MARKING 


Kingsley Stamping Machine Co., 
Cahuenga Blvd., Hotiywoud 38, 


FOOT SWITCHES. See Switches. 


FORGINGS 


American Brass Co., Waterbury 20, Conn 

Chase Brass & Copper Co.. Sub. of Ken- 
necott Copper Corp., Waterbury 20, Conn 

Philadelphia Bronze & Brass Corp.. Sub. 
of P. R. Mallory & Co., Ine.. 22nd and 
Master, Philadelphia 21, Pa. 

Revere Copper and Brass, Inc.. 230 Park 
Ave., New York 17, N. ¥. (Non-ferrous) 

Ryerson & Son, Inc., Joseph T., Chicago 
80, Il. 


FREQUENCY METERS. See Instruments 
FUSE HOLDERS, MOUNTINGS ané 


CLIPS 


Burndy Corp., 
Conn 

Bussmann Mfg. Div., 
Co., St. Louis 7, Mo, 

Holub Industries Lne., 245 Elm, Sycamore, 


Il. 
Ideal Industries, 1008 
Mariemont Ave., 


850 
Calif 


Omaton Div., Norwalk, 


M:-Graw- Edison 


Inc., Park Ave., 
Sycamore, IIL 

Iiseo Corp., 5745 Cin- 
cinnati 27. Ohio 

Jones Div., Howard B.. Cinch Mfg. Corp., 
Chicago 24. Til 

Littelfuse, Des Plaines, NL 

Multi Electric Mfg. Co., 4227 W. Lake, 
Chicago 24. Ill 

Sherman Manufacturing Co., H. B., Bat- 
tle Creek, Mich. 

Square D Co., 6060 
Mich. 


FUSES 
Burndy Corp., Omaton Div., 


Conn. 

Bussman_ Mfg. Div., 

Co.,) St. Louis 7, Mo. 

General Electrun to apparatus 

Div.. Schenectady 5, N. Y. 

Littelfuse, Des Plaines. Ill. 

Royal Electric Corp., Pawtucket. R. 1. 
Electric Corp., Gateway 


Rivard, Detroit 11 


Norwalk. 
(McGraw-Edison 


Westinghouse 


Center, Bidg. No. 8, 401 Liberty Ave., 
Pittsburgh 30 Pa 


GAGES, TEMPERATURE, PRESSURE 
and VACUUM 


Automatic Temperature Control Co., Sub 
of Safety Industries, Inc., 5284 Pulaski 
Ave., Philadelphia 44, Pa 

Bristol Co.. Waterbury 20. Conn. 

Edison Industries. Thomas A., 
ment Div., McGraw-Edison Co., 
land, N. J 

Servomechanisms Inc., Mechatrol Div., 625 
Main, Westbury, L. L.. N. Y¥. 

Weston Electrical Instrument Corp., 4 
Sub. of Daystrom, Inc., 614 Freling- 
huysen Ave.. Newark 5, N. J. 

Wheelco Instruments Div., Barber-Colman 
Co., 1403 Rock, Rockford, Ill 


GALVANOMETERS. See Instruments 


GASKETS 


American Felt Co., 
Glenville, Conn 
Armstrong Cork Co., 
caster, Pa 
tions) 


Instru 
Rose 


16 Glenville 


7005 Ingersol, Lan 
(Cork and Rubber Composi 
Auburn Manufacturing 


Co., 306-I Stack 
Middletown, Conn. 


Chase Brass & Copper Co., Sub. of Ken 
necott Copper Corp., Waterbury 20, Conn 

Crane Packing Co., 6424 Oakton, Morton 
Grove, Il! 

Goshen Rubber Co., Inc., P. O. Box 517, 
Goshen, Ind. 

Johns-Manville, Box 14, New York 16, 
uN. ¥. 

Parker Appliance Co., 17825 Euclid Ave. 
Cleveland 12, Ohio 

Rayhestns.- Manhattan Plastic Prod- 
ucts Div., Manheim, Pa. 

Rou: Kubber Co.. 1860 8. 54th Ave., 
Chicago 50, LI. 

United States Gasket Co., Plastics Div 
of The Garlock Packing Co., Camden 

4085-4117 Ogden 


Rd. 


Inc., 


1, N. J. 
Western Felt Works, 
Ave., Chicago 23, Il 


GEARMOTORS. See Motors. 


GEARS and PINIONS 


American Stock Geer Div., 
Gear Co., Harvey, Ill. 

Ampilex_ Div., Chrysler Corp., 
31, Mich. 

Beaver Gear Works, Inc., 
Rockford, TL. 


Perfection 
Detroit 
1085 Parmele, 
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The Only Fittings of their Kind... 
Provide Positive Wiring System Protection 


Only APPLETON Has The 
Exclusive Brass Ferrule 


a - 
Cincinnati Bickford Tool Company uses 
APPLETON ‘‘ST’’ Connectors on this 
Super Service Radial Drilling Machine. 


Le 
= 
U. S. Pat. No. 2,782,060 4 


APPLETON 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 


Explosion- 


Proof 
Fixtures 


@ APPLETON “ST” Sertes Connectors outsell all 
other makes 3 to 1! This industry-wide acceptance 
is your assurance of top-quality performance. Exclu- 
sive brass ferrule, and unique APPLETON construc- 
tion is your further assurance of trouble-free use, 
year after year. APPLETON “ST” Series Connectors 
stay tight! . . . positively exclude liquids, fumes, 
chips, shavings and other foreign matter from ma- 
chinery electrical systems. Ferrule screws in and 
crimps on for a perfect seal and permanent ground 

. Maintains voltage in ground circuit unfailingly 
within 10 millivolts drop. Write for free informa- 
tion, today! 


HERE'S WHY APPLETON “ST" SERIES 
LIQUID TIGHT CONNECTORS ARE BETTER 


e EXCLUSIVE BRASS FERRULE THAT SCREWS 
AND CRIMPS ON e POSITIVELY EXCLUDES 
LIQUID, FUMES, CHIPS, SHAVINGS e WILL NOT 
CHIP, CRACK, BREAK, DETERIORATE OR COME 
LOOSE @ MAINTAINS VOLTAGE IN GROUND 
CIRCUIT WITHIN 10 MILLIVOLTS e ACTS AS 
PERMANENT GROUND BETWEEN CONDUIT AND 
CONNECTOR e@ WIDE CHOICE OF SIZES— 
STRAIGHT, 45° AND 90° 


Sold Through Franchised Whelesalers Onl; 


APPLETON ELECTRIC COMPANY 
Pee Ce ee ol 


Also Manufacturers of: 


= industrial r 
Lights j 
£ “im AY 


Reelites 


(= 


Ma 
% Unilet 
Fittings 





SUB-MINIATURE 
SWITCH 


e5 amperes 
125/250v. a-c 


@ 4 amperes 
30 v. d-c 


ACTUAL SIZE 


UNIMAX type USM 


This compact, single-pole double-throw, snap- 
acting switch is built for easy wiring in miniaturized 
apparatus. Its sturdy, phenolic case is 25/32 x 23/64 
x % inch, with sturdy, standard flat terminals widely 
spaced for rapid wiring and easy soldering. Avail- 
able in plain or leaf-actuator styles. 

Free detailed data sheet on request. 


UNIMAX SWITCH 


we aTTTT LET 27 Ae UIEL ETE 


IVES ROAD, WALLINGFORD, CONNECTICUT 


ae (MAGE EAT 


SLAP LE =X 


WIRE axocurrers 


- Clean Cutting 


* Precision Stripping 
+ Fast Working 
+ Easy Operating 


e Low Cost 


Our production wire stri Ts and cutter wil! strip and cut to lengu 
all types of insulated wires including parallel lamp cord and heater 
cord, also cables 1” maximum diameter, in one easy operation. Send 
tample wires and have your stripping problems engineered by Wenco 


ASK FOR YOUR COPY OF NEW BULLETIN 


WENCO MANUFACTURING CO. 


SIMPLEX WIRE STRIPPERS AND CUTTERS 
TOOLS * DIES * STAMPINGS * SPADE BOLTS 


1136 WEST HUBBARD STREET, CHICAGO 22, 1LLINOIS 


e Rapid Setup 


312 


| 


Bowmar Instrument Corp. 2415 
vania Ave., Ft. Wayne, Ind. 

Continental-Diamond Fibre, A Sub. of The 
Budd Co., Newark 13, Del. 

Fastex Div. of Illinois Tool 
Algonquin Rd., 

Gear Specialties, 
Ave., Chicago 47, Ill. 

Gries Reproducer Corp., 149 
Ave., New Rochelle, N. Y. 

Radio Cores, Inc., 9540 Tulley Ave., Oak 
Lawn, IIL. 

Shakeproof Div. of Illinois Tool 
St. Charles Rd., Elgin, Ill. 

(nited States Graphite Co., 1621 
Saginaw 8. Mich. 
Westinghouse Electric 
Center, Bldg. No. 3, 
Pittsburgh 30, Pa. 
Winzeler Manufacturing & Tool Co 
W. Wilson Ave., Chicago 31. Tl 


Pennsy!- 


Works, 
Des Plaines, Ill. 
Inc., 2635 W. 


195 
Medill 


Beechwood 


Works 
Hollana 


Corp., Gatewa) 
401 Liberty Ave 


735 


GENERATORS. See Motors 


GENERATORS, ELECTRONIC 


536 W. Mt. Pleasant Ave 
Livingston, N. J 
Electric Co Apparatus 
Schenectady 5, N. Y 
Electric Co., Electronics Dis 
Park, Syracuse 1, N. Y. 
Howard Industries Ine 1700 = State 
Racine, Wis 
Southwester 
2831 Post 
Houstor 


Daven Co 
Route 10 

Genera! 
Div 

General 
Electronics 


Sale> 


Industrial 
Oak 
Texas 


Electronics 
Rd.. P. O. Box 


Cu 
130458 


GERMANIUM DIODES. 
Semiconducter 
Diodes 


See Rectifiere 
Transistors and (Crysta 


GLASS-BONDED MICA 


ontinental- Diamond Fibre, 
Budd Cx Newark 13 

Genera! Electric Co. 
Dept Coshocton 

Mycalex Corp. of 
Cliftor nm. 8 


A Sul 
Del 
Laminated 
Ohic 
America 


of Th 
Product 


Clifton Biv 


GLASS-FIBER, 


YARNS, 
TAPE. See 


Fabrics 


CLOTHS 
Insulating 


ane 


GLASS, TECHNICAL 
Works, 
~ = 
9 Grace 

1010 


Corning Glass 
Div Corning 
Croname, In 
Hermaseal Cx 
Ind. (Tubes) 
Kopp Glass, Inc 


Technical Produ: 
Chicago 13, I 
Main Filkh.« 


Swissvale, Pa 


GOLD, ROLLED 


American Platinum Works, 
Railroad Ave 
Baker & Co., Inc 

N J 


General 


(Plate and Wire 
231 New 
Newark 5, N. J 

113 Astor, Newark 


Jers 


Plate Div., Metals 

(‘or wT ] rest Att 

Handy & Harman, 82 Fulton 
38, XN. Y 

Ney Co., J. M P.O 

Conr 

Sel Rex Corp 
ark 4, N. J 

Wilson Co., H. A 


& Contre 
Mas 

New Yors 

Box 


990. Hartfor 


155 Manchester Pl.. New 


Route 22, Union, N J 


GRAPHITE. See Carbon ar Graphtr 


GREASE, BEARING 


Dow Corning Corp., Midland 
cone) 


Mict 


GRIPS 
Fastex 


and CLAMPS. STRAIN RELIE! 


Div. of Illinois Tool Works. 1% 
Algonquin Rd Des Plaines, Ill 

He n Mfg. Co Kenilworth 1, N. 4 

Walker €¢ George, 118 Amsterdam Av 
Passai KN. J 

Weckesser Co. 5701 N 
Chie 30, TH 


rthwest Highway 


HARNESSES and ASSEMBLIES, WIRE 
Amphenol Electronics Corp., 1830 S. 541) 
Ave Chicago 54, Il 
Relden Mfg. Co 4633 
Chicago 44, Ill 
Brand & Co., Inc., 


W. Van Bure: 


William, Willimanti 


Wire Ce Church 
Yy 


tc Carol Cable 


New Yor! 


escer Div., Pawtucke 

R. I 

Drake 
bard 

General 
rials 


Manufacturing Co., 
Chicago 22, Il. 
Electric Co., Construction Mat 
Div., Bridgeport 2, Conn 

Phalo Plastics Corp., Commercial 
ter, Worcester 8, Mass 

Switcheraft, Inc 1328 N. Halsted 
ago 22, Ill 

Wire Stripper Co 
Fast Cleveland 12, 


1711 W. Hut 
& Fos 
chi 


1729 


Ohio 


Eastham Ave 


HEADPHONES and HEADSETS 


Automatic Electric Sales Corp. 
Van Buren, Chicago 11, Ill 
Stromberg -Carlsor A Div of 
Dynamics Corp 117 
Rochester 3, N. Y¥ 


1033 W 


Genera 
Carlson Ri 


HEATING ELEMENTS and UNITS 


Anderson Controls 
Rd Des Plaines, 
Cutler-Hammer Inc., 
Milwaukee 1. Wis 
Driver ( Wilbur B 1875 
Newark 4, N. J. 
General Electric Co., Apparatus 
Div Schenectady 5, N. Y 
Master Appliance Mfg. Co., Racine 2, Wi- 
Still-Man Manufacturing Corp 429-8 
E. 164th, New York 56. N. Y¥ 
Syntron Co., Homer City, Pa 
Vulcan Electric Cc Danvers 2 


Inc 


Ill 
1264 St 


0777 


Mannhein 
Paul Ave 
ri McCarter 
Highway 

Sal). 


Mass 


Watlow Electric Mfg. 
Ave., St. Louis 14, 


Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 


3, 401 Liberty Ave 
Pittsburgh 30, Pa. 


Wiegand Co., Edwin L., 
Bivd., Pittsburgh 8, Pa 


Co., 


Mo. 


1362 Ferguson 


7530 Thomas 


HEAT LIMITERS. 
McGraw 


Bussman 


Mfg. Di 
Edison Co St 


Iouis 7, Me 


HERMETIC SEALS. See Seals and Ter 
minals, Hermetic 


HIGH-FREQUENCY HEATING UNITS 


Allis-Chalmers, Milwaukee 1, Wis 
General Electric Co. Apparatus 
Div., Schenectady 5, N. Y¥ 
Radio Receptor Co Inc., Semiconductor 
Div 240 Wythe Ave., Brooklyn 11 
a ae 
Westinghouse 
Center, Bldg 
Pittsburgh 22, 


Sales 


Electric 
No. 3, 
Pa. 


Corp 
401 


Gateway 
Liberty Ave 


HIGH NICKEL ALLOYS. See Nickel and 
Nickel Alloys 


HOLDERS, COMMUTATOR BRUSH 

Midwest Molding & Mfg 
i 

Mycalex Corp. of 
Clifton, N. J 

Phoenix Electric 
Ch Il 


Co., Gurnee 96 
America, Clifton 
(Glass-Bonded 
Mfg. Co., 


Bird 
Mica 
4211 W. Lake 


ago 24 


IMMERSON HEATER UNITS, See Heat 
ing Elements and Units 


IMPACT EXTRUSIONS, 


Hunter- Douglas 
EM-6 


ALUMINUM 


Aluminum Corp 


Dept 
Riverside, Calif. 


IMPREGNATING COMPOUNDS. See Ce 
nent Insulating and Sealing Ware 
and Compounds 


INDICATORS, HEAT. 


INDICATORS, SPEED. See 
INDUCTION HEATING. See 


See Thermometers 

Tachometer+ 
High-Fre 

quency Heating Units 

INFRA-RED LAMPS. See Lamps. Inca 
lescent and Infra-red 


INSTRUMENTS, 
URING AND TESTING 


Acme Electric Corp., Cuba, N. Y 
Aerovox Corp New Bedford, Mass 
Assembly Products, c Chesterland 14 
Onio 
Associated Research, 
Chicago 18, Ill 
Automatic Temperature Control Co., Sut 
f Safety Industries, Inc., 5234 Pulaskt 
Ave Philadelphia 44, Pa 
Bristol Co., Waterbury 20, Conn 
Chatillon & Sons, John, 85 Cliff 


York 38, N 
Daven Cc 536 W. Mt. Pleasant 
Route 10, Livingston, N. J 
Hlectro Products Laboratories, Inc 45! 
N Ravenswood Ave., Chicago 40, I 
Federal Telephone and Radio Co., Div. of 
International Telephone and Telegraph 
Corp., 100 Kingsland Rd., Clifton, N. J 
Genera Electric Co., Apparatus Sales 
Div Schenectady 5. N. Y. 
Helipot Corp., Div. of Beckman Instr 
I Newport Beach, Calif 
Inc., 445 Elm 


Inc., 


ELECTRICAL MEAS 


Inc., 3794 Belmont 


New 


Ave 


Holub Industries 
more, Ill 

Idea! Industries, 
Sycamore, Ill 

Industrial Instruments Inc Com 

Rd., Cedar Grove, Essex County 


Syca 


1008 Park Ave 

89 

erce 
N J 

Industrial Test Equipment Co., 55 E. 11t! 
New York 3, N. Y 

Moseley Co., F. L., 409 N. Fair Oaks Are 
Pasadena, Calif 

National Pneumatic 
Cabot Div., 125 
Mass 

Precision Apparatus Co., 
Glendale 27, L. L., 

Radio Corp. of America, Dept 
15-1, Camden, N. J 

Sensitive Research Instrument Corp., 31 
Main, New Rochelle, N. Y 

Simpson Electric Co., 5200 W. 
Chicago 44, Til. 

Southwestern Industrial 
P.O. Box 13058, 2831 
Houston 19, Texas 

Texas Instruments Incorporated, 6000 Len 
mon Ave., Dallas 9, Texas 

Triplett Electrical Instrument 
t Ohio 

Westinghouse Electric Corp., Gatewa» 
Center, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22. Pa 

Weston Electrical Instrument Corp S 
sub. of Daystrom, Inc., 614 Frelinghuy 
sen Ave., Newark 5, N. J 

Wheelco Instrument Div., Barber-Colmar 
Co., 1403 Rock, Rockford, Il 


INSTRUMENTS, ELECTRONIC. See also 
Oscilloscopes; Recorders, Oscillographi 


Automatic Temperature Control Co., Sub 
of Safety Industries, Inc., 5234 Pulaskt 
Ave., Philadelphia 44, Pa. 

Berkeley Div. of Beckman 
Inc 2200 Wright Ave., 
Calif 

Bristol Co., 

Bru 
Corr 
Oni 

Burroughs Corp., 


Instruments 
Div., Dept. F Philadelph‘- 
7. Pa. 


D & R Ltd, 408 B. Gutierrez, P. 0 
1500, Santa Barbara, Calif 


Co., 
Amory, 


Inc., Holtzer 
Boston 19 


Inc., 70-31 S4t! 
i: on 
0-44, Bldg 


McKinzie 


Electronics 
Post Oak 


Corp 
Rd 


Co. 


Bluff 


Instruments 
Richmond 2 


Waterbury 20 
Electronics Cc 
3405 Perkins 


Cor 
Div 


; Clerite 
Ave 


Cleveland 14 


Electronic 
1209 Vine, 


Box 
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New trends and developments 
in designing electrical products... 


e First radially heat-treated magnets ever mass-produced 


e G-E thermistor makes new temperature controls more sensitive 


G-E Magnet Engineers 
turn idea into reality 


The physicist at Roanwell Corp., 
Brooklyn, New York, had the idea 

but it took a revolutionary devel- 
opment in magnet manufacture to 
make it come true. 

Roanwell was working on a new 
receiver for military headsets sensi- 
tive enough to distinguish sounds 
clearly, even under combat condi- 
tions. 

A new, dynamic receiver design 
solved the sensitivity problem. But 
then the weight and height of the 
unit had to be reduced to make it 
less bulky in the aviator’s helmet. 

Original specifications called for an 
assembly of several magnets which 
was smaller than the plug-type mag- 
net normally used. But the Roanwell 
physicist’s idea was to use a single 
radially heat-treated Alnico 5 magnet 
to reduce the size still further, and 
eliminate extra fabrication steps. 

No one had ever mass-produced a 
radially heat-treated magnet like 
this before (Fig. 1). And no one 
knew if it could be done. So Magnet 
Engineers from General Electric 
were called in to try. 


Figure 1 


They solved the problem all right. 
But here’s what they had to go 
through to do it: 

First, they came up with special 
directionalizing equipment to orient 
the magnetic domains so the magnet 
could be magnetized radially. 

Next, with engineers in G.E.’s 
unique Quality Standards Labora- 
tory, they worked out the processing 
technology for mass production. 

This meant starting from scratch 
to determine the initial heating tem- 
perature, rate of coiling, best field 
shape. It meant calculating axes of 


the directionalizing coil, computing 
proper aging time and temperature. 
And finally, it meant thorough test- 
ing and careful control of production. 

The result: Roanwell is now using 
the first commercially produced ra- 
dially heat-treated magnets (Fig. 2). 
The magnet produces the same flux 
density, but it requires less height 
(in fact, about half the height of a 
plug magnet). 


ea 
HEAT-TREATED 
aa 
MAGNET 


Pe iim yg 


sitet 


Figure 2 


Because a single magnet is used, 
the unit is stronger, more reliable 

. and has the needed sensitivity. 
Equally important, the magnet can 
be machined accurately. This is criti- 
cal because the circular air gap for 
the vibrating coil (see Fig. 2) is only 
a few thousandths wide, and magnet 
tolerances must be held as tightly 
as possible. 

For Roanwell, G-E Magnet Engi- 
neers came up with this new method 
for mass-producing radially heat- 
treated magnets. For other manufac- 
turers, they have handled jobs rang- 
ing from the design of complete mag- 
netic circuits to development of new 
magnetizing and testing procedures. 

Whatever the problem, G-E Mag- 
net Engineers have the experience, 
skills, and the facilities behind them 
to solve it. 

To get their expert design assist- 
ance, or your copy of the new G-E 
Magnet Design Manual, all you have 
to do is write: Magnetic Materials 
Section, General Electric Company, 
7804 N. Neff Road, Edmore, Mich. 


G-E thermistor gives 
new temperature control 
sensitivity to 0.075° F. 


Furnace heat maintained at given 
levels, and alarms sounded when 
temperatures exceed specified limits 
both can be controlled by a new 
device called the “Simplytrol.” 

The Simplytrol is made by Assem- 
bly Products, Inc., Chesterland, Ohio 
It responds to changes as small as 
0.075° F. because it uses a G-E ther- 
mistor as the sensing device. 

The thermistor is one leg of a 
bridge in circuit with a D’Arsonval 
meter relay. (Fig. 3). 


Because the thermistor has a large 
negative temperature coefficient of 
resistance, even minute changes un- 
balance the bridge to let the current 
actuate the relay. 

The thermistor is more sensitive 
than other types of sensing elements. 
And in the Simplytrol, it can be wired 
up to 200 feet from the control with- 
out affecting accuracy. 

In these and similar devices, the 
thermistor senses changes in ambient 
temperature. However, when it is 
heated by the current of the circuit. 
a whole new range of applications is 
opened: voltage regulators, time de- 
lays, sequence switching devices. 

If you have problems in these ap- 
plication areas, experiment in you 
plant with G-E Thermistor Kits 
they’re only $12.50 each. To find out 
which is best suited to your needs. 
write: Magnetic Materials Section, 
General Electric Company, 7804 N. 
Neff Road, Edmore, Michigan. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 





Make both ends meet 


all your specifications 


+k and the middle! 


with ROYAL Engineered 
Cord Assemblies 


If you have special power supply cord require- 
ments, Royal can engineer the right wire, the 
right type of attachment, or the complete assem- 
bly you need . . . for power tools, appliances, or 
other electrically powered equipment. Royal 
cords and assemblies are designed to meet 
highest quality standards, to save valuable pro- 
duction time, and to perform as reliably as the 
products they serve. 


Royal stock molds (caps, connectors, strain 
reliefs, etc.) are also available for molding in 
rubber, neoprene or vinyl to black or colored 
cords of our own manufacture. 


Catalog No. 5-56 illustrates our stock molds. 
Write for your copy! 


ROYAL ELECTRIC CORPORATION 


PAWTUCKET, RHODE ISLAND 


in California: ELECTRIC CORDS & SUPPLY CORP, 
413 E. 3rd St., Los Angeles 13 


, Automatic Heat 
Control Cord, 
strain relief and 
end cap molded 
to Type HPN neo- 
prene 


TELL ehhh hk. 


j 


Daven Co, 536 W. Mt. Pleasant Ave., 
Route 10, Livingston, N. J. 

Du Mont Laborawries inc., Allen B., 760 
Biwomlield Ave., Caillou, N. J. 

Federal Telephone and Radio Co., Div. of 
International Telephune and Telegraph 
Corp., 100 Kingsland Rd., Clifton, N. J. 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. 

Industrial Test Equipment Co., 55 E. 11th 
New York 3, N. ¥ 

Librascope, Inc., 808 Western Ave., Glen- 
dale 1, Calif 

Magnetic Amplifiers, Inc., 632 
Ave., New York 55, N. Y. 

Radio Corp. of America, 
Bidg. 15-1, Camden, N. . 

Sanborn Co., Industrial Div., 175 Wyman, 
Waltham 54, Mass. 

Simpson Electric Co., 5200 W. McKinzie, 
Chicago 44, Ill. 

Southwestern Industrial Electronics Corp., 
P.O. Box 13058, 2831 Post Oak Rd., 
Houston 19, Texas 

Tat Electrical Instrument Co., Bluffton 

rio. 

Weston Electrical Instrument Corp., A 
sub, of Daystrom, Inc., 614 Frelinghuy- 
sen Ave., Newark 5, N. J. 


INSTRUMENTS, LABORATORY 
STANDARD 


Acme Electric Corp., Cuba, N. Y. 

Automatic Temperature Control Co., Sub 
of Safety Industries, Inc., 5234 Pulaski 
Ave., Philadelphia 44, Pa. 

Bristol Co., Waterbury 20, Conn. 

Clarostat Mfg. Co., Inc., Dover, N. H 

Electro Products Laboratories, Inc., 4501 
N. Ravenswood Ave., Chicago 40, Il. 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. 

Moseley Co., F. L., 409 N. Fair Oaks 
Ave., Pasadena, Calif. 

Radio Frequency Laboratories, Inc., Boon- 
ton, N. J. 

Scott, H. H., Dept. EM-5, 385 Putnam 
Ave., Cambridge, Mass. 

Sensitive Research Instrument Corp., New 
Rochelle, N $ 

Triplett Electrical Instrument Co., Bluff- 
ton, Ohio 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 

Weston Electrical Instrument Corp., A 
sub. of Daystrom, Inc., 614 Frelinghuy- 
sen Ave., Newark 5, N. J 

Wheelco Instrument Div., Barber-Colman 
Co., 1403 Rock, Rockford, Il. 


Tinton 


Dept. 0-44, 


INSULATING MATERIALS. See follow- 
ing specific headings: 

Cement, Insulating and Sealing 
Ceramics 

Cork and Cork Compositions 

Fabrics, Insulating 

Felt 

Fibre, Vulcanized 

Glass-Bonded Mica 

Insulation, Wire and Cable 

Mica. Molded and Laminated 

Paper, Insulating 

Plastics, Molding, Laminating, Casting 

and Extrusion Compounds 

Plastics, Sheets, Rods and Tubes 
Rubber and Rubber Products 

Silicones 

Sleeving and Tape, Asbestos 

Tape and Sheeting. Synthetic Resin 
Tape, Friction and Splice 

Tubing and Sleeving, Braided Fabric 
Tubing and Sleeving. Extruded Plastic 
Tubing, Paper 

Varnishes, Compounds and Resins, In- 

sulating 
Waxes and Compounds 


INSULATION, WIRE and CABLE 
(Ceramic and Synthetic) 


Amato Lava Corp., Chattanooga 5, 

enn. 

Dobeckmun Co., 3301 Monroe Ave., Cleve- 
land 13, Ohio 

Dow Corning Corp., Midland, Mich. 

du Pont de Nemours & Co., (Inc.), E. I. 
Plastics Div., Polychemicals Dept. 
Wilmington 98, Del. 

General Electric Co., Construction Mate- 
rials Div.. Bridgeport 2, Conn. 

Goodrich Chemical Co., B. F., 31385 Euclid 
Ave., Cleveland 15, Ohio 

Oronite Chemical Co., 200 Bush, San 
Francisco 4, Calif. 

Sprague Electric Co., 307 Marshall, North 
Adams, Mass. 


IRONS, SOLDERING. See 


Soidering 
Equipment. 


ISOLATORS, VIBRATION and sHOCK 
See Mountings, Rubber and Syntnetic 


JEWEL LIGHT ASSEMBLIES. See 
Lights, Pilot and Indicator. 


KNOBS, CAPS and HANDLES, MOLDED 


Davies Molding Co., Harry, 1428 N 
Wells, Chicago 10, Ill. 

Dimco-Gray Co., 210 E. 6th, 
Ohio 

Kurz-Kasch, Inc., 
ton 1, Ohio 

a Tanee Molding & Mfg. Co., Gurnee 96, 

Giereree Co., 2799 Lake, Melrose Park 
ll 

Rogan Brothers, 
Skokie, 11. 


Dayton 2, 
1419 S. Broadway, Day- 


8027 N. Monticello Ave., 


LACQUERS ENAMELS. PAINTS and 
VARNISHES, FINISHING 


Allied Research Products, Ine., 4004-06 
FE. Monument. Baltimore 5, Md. 


Aluminum (r+ ~ America, Alcoa Bidg., 
Pittsburgh 19, Pa 


Dow Corning Corp., Mich 
(Silicone Kesins and Varnishes) 

du Pom de Nemours & Co., (Inc.), E. I. 
Finishes Dept., Wilmington 98, Del. 

Sherwin-Williams Co., General Industrial 
Div . Cleveland 1, Ohio 


Midland, 


LAMINATED METALS, PRECIOUS and 
BASE (Sheet, Tube and Wire) 


a Co., Inc., 113 Astor, Newark 5. 
320 Washingtor, Mt 


General Plate Div., Metals and Controls 
Corp., 1907 Forest, Attleboro, Mass 
Handy & Harman, 82 Fulton, New York 


38, N. Y. 
Wilson Co., H. A., Route 22, Union, N. J 
LAMINATED PLASTICS. See Plastics 


LAMINATIONS, MOTOR and 
TRANSFORMER 


Magnetics, Inc., Box 391, Butler, Pa 
Thomas & Skinner Inc., 1114 E. 2rd 
Indianapolis 7. Ind. 


LAMPS, FLUORESCENT 


Genera! Electric Co., Nela Park, Cleveland 
12, Ohio 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave.. 
Pittsburgh 30. Pa. 


Brainin eH Cc Ba. 
Vernon, N. Y 


LAMPS, INCANDESCENT and 
INFRA-RED 


General Electric Co., Nela Park, Cleveland 
12, Ohio 

Westinghouse Electric Corp., Gateway 
Center, Bidg. No. 3, 401 Liberty Ave., 
Pittsburgh 30, Pa. 


LAMPS, MERCURY VAPOR 


Genera) Electric Co., Nela Park, Cleveland 
12, Ohio 

Westinghouse Electric Corp.. 
Center, Bidg. No. 3, 401 
Pittsburgh 30, Pa. 


LAMPS, MINIATURE 
eator) 


General Electric Co., Miniature Lamp 
Dept., Nela Park, Cleveland 12, Ohio 

Westinghouse Electric Corp.. Gateway 
Center, Bldg. No. 8, 401 Liberty Ave.. 
Pittsburgh 30, Pa. 


Gateway 
Liberty Ave., 


(Pilot and Indi- 


LAVA. See Ceramics 


LAYOUT FLUID 
so Co., 2303F N. 11th, St. Louis 6 


LENSES, PRESSED GLASS 


Corning Glass Works, Technica] Products 
Div., Corning, N. ¥ 
Kopp Glass, Inc., Swissvale, Pa. 


LIGHTING FIXTURES 


Killark Electric Manufacturing Co., Van- 
_ and Easton Aves., St. Louis 18. 


LIGHTS, PILOT and INDICATOR 


Arrow-Hart & Hegeman Electrie Co., 103 
Hawthorne, Hartford 6. Conn. 

Cannon Electric Co., Dept. 500, 38209 
Humboldt, Los Angeles 31, Calif. 

Crouse-Hinds Co., Syracuse 1, N. Y. 

Dialight Corp., 44 Stewart Ave., Brooklyn 
37, N. Y. 

Drake Manufacturing Co., 1711 W. Hub- 
bard, Chicago 22, Ill 

General Electric Co., Miniature Lamp 
Dept., Nela Park, Cleveland 12, Ohio 

Hart Manufacturing Co., 211 Bartholomew 
Ave.. Hartford 1, Conn. 

Hetherington Inc., 1200 Elmwood Ave., 
Sharon Hill, Pa 
Johnson Co.. E. F., 2331 
8.W., Waseca, Minn. 
Pass & Seymour. Inc., 
Syracuse 9. N. Y. 
Square D Co., 4041 N. 

waukee 12, Wis. 


Second Ave., 
Solvay Station, 
Richards, Mil- 


LOCKNUTS and LOCK WASHERS. 
See Fasteners. 


LUBRICANTS 


Fluidwick Co., 5319 East Outer Dr., De 
troit 34, Mich 

Shell Oil Co., 50 W. 50th, New York 20 

a Bs 


LUBRICATORS, OIL and GREASE 


Fluidwick Co., 5319 East Outer Dr., De- 
troit 34, Mich 
Gits Bros. Mfg. Co.. 1846 8. Kilbourn 

Ave., Chicago 23, Ill 
Madison-Kipp Corp., 201 Waubesa, Madi 
son 4, Wis. 


LUGS and TERMINALS 


AMP Incorporated, 2100 
burg, Pa 

American Brass Co., Waterbury 20, Conn 
Buchanan Eleetrical Products Corp., 225 
Route 22, Hillside. N. J 
Burndy Corp Omaton Div., 
Conn 

Cambridge Thermionic Cerp., 453 Concord 
Ave.. Cambridge 38 Maas 

Hart Manufaeturing @e. 211 Bartholomew 
Ave.. Hartford 1. Conn 

Heyman Mfg. Co., Kenilworth 1, N. J. 

Iisco Corp.. 5745 Mariemont Ave., Cin- 
cinnati 27. Ohio 

Johnson (o.. KE F. 2331 Second Ave., 
S.W., Waseca, Minn. 


Paxton, Harris- 


Norwalk, 
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nthane laminated plastics to work 


Synthane (arrow) serves as bearing in landing 
geor shock struts. 


SYNTHANE CORPORATION, 17 RIVER ROAD, OAKS, PA. 


Synthane laminated plastics lead a busy 
life aloft. 

In communications equipment, Syn- 
thane is found in hundreds of insulating 
parts. In aircraft instruments, precision 
ball bearing retainers and innumerable 
other parts Synthane is at work. The 
airframe itself finds Synthane at work 
in a number of critical applications such 
as landing gear struts. 

The value of Synthane to the aircraft 
industry lies in its unique combination 
of properties in one material. It is light 
in weight (half the weight of aluminum), 
mechanically strong, dimensionally 
stable, easily machined and is a good 


Ik O se 


IMPACT STRENGTH LIGHT WEIGHT 


electrical insulator. 

Synthane is valued in electrical appli- 
cations chiefly for its high dielectric 
strength, low moisture absorption and 
low dissipation factor. Synthane is avail- 
able in over 30 standard grades in sheet, 
rods, tubes or you can avail yourself of 
our complete fabricating services. 

For more information about the many 
properties of Synthane laminated plas- 
tics and how you can benefit by using 
Synthane materials and fabricating serv- 
ices, write for our latest product catalog. 
Synthane Corporation, River Road, 
Oaks, Pennsylvania. 


k S W 
—= ™ ; 


DIELECTRIC STRENGTH EASILY MACHINED 


SYNTIHANE ... industry's unseen essential 


Ss 
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DOUBLE CHAMFERED 
ALL-METAL RE-USABLE 


Starts from either end — locks 


in body of nut, not at the 
crown 


MORE LOCKING POWER 
WHEN BOLT 

ENDS MUST 

BE FLUSH 

WITH NUT 


Because the locking device is 
in the body of the nut, not at 
the ends, the lock is farther 
from the end of the bolt—a 


TWO-WAY 
LOCK NUT 


FOR FAST, AUTOMATED 
APPLICATION, 
WITHOUT SELECTIVE 
DEVICES 


OFF-THE- 
SHELF SIZES 


FULL THICKNESS 
WIDTHITHICK- 


THREADS 
PER INCH 





more positive lock even when 





oll threads are not used! 





TWO 





LOCKING PRINCIPLES | 





POINTS 
OF LOCK 





deflected at point 
of lock. Opposing center pres- 
sure points give 180° spring 


MAC LEAN- FOGG 


Lock Nut Company 5535 N. Wolcott Street, Chicago 40, HL 


Blank 7 Available Jam Thickness 


in Yo" and Over. 





aay gee 


zl APPLICATIONS . 
of INDUSTRIAL — 


See why 


CONTINENTAL FELT 
fills hundreds 
of jobs daily 


26 WEST 


*made to S.A.E. and 
Federal Govt. Specifications 


SEE HOW 
FELT 
FITS IN 
WITH YOUR 
PRODUCTS 


Ask for booklet 
E-7 


Jones Div., Howard B., Cinch Mfg. Corp., 
Chicago 24, Ill 

Krueger & Hudepohl, 1043 Evans, Cin- 
cinnati 4, Ohio 

Malco Tool and Manufacturing Co., 
W. Lake, Chicago 24, Ill 

Mycalex Corp. of America, Clifton 
Clifton, N. J, 

ee ee 35 Verona Ave., 


4021 
Blvd., 


Newark 4, 


Sealectro Corp., 
roneck, N. Y. 

Shakeproof Div. of Illinois Works, 
St. Charles Rd, EAgin, Ill 

Sherman Manufacturing Co., H. B., Bat- 
tle Creek, Mich. 

Thomas & Betts Co. Ine., 
Elizabeth 1, N. J 

Thompson-Bremer & (Co., 
Machine & Foundry Co., 
born, Chicago 10, Il. 


610 Fayette Ave., Mama- 


Tool 


28 Butler, 


Sub. American 
514 N. Dear- 


MACHINES, See specific headings: 
Coil Winding; Mol 
Plastic; Print Rivet 
Pegging Armature; 
Vibration Test 


Balancing ding 
Setting; Slot 


Strippers, Wire 


MAGNETIC AMPLIFIERS 


Airpax Products Co., Middle River, Balti- 
more 20, Md. 

Berkeley Div. of Beckman Instruments, 
=. 2200 Wright Ave., Richmond 8, 
Cali 

Control, Box 391, Butler, Pa. 

Kseco Works, Delta-Star Div., H. K. 
Porter Co., Inc., Lockport, Ill. 

General Electric Co., Apparatus 
Div., Schenectady 5, N. Y. 

Kearfott Co., Inc., 1378 Main 
Clifton, N. J 

Magnetic Amplifiers Inc., 632 
Ave., New York 55, N. Y 

Vickers Electric Div., Vickers Inc., 
Locust, St. Louis 3, Mo. 

Westinghouse Jlectric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa 


Sales 
Ave., 
Tinton 


1803 


MAGNETIC BRAKES. See Brakes 


netic 


. Mag- 


MAGNETIC MATERIALS. See Steel Elec- 
trical; Magnets, Permanent; Magnetic 


Recorder Components; Powdered Metal 
Products 


MAGNETIC RECORDER COMPONENTS 


Driver Co., Wilbur B., 1875 McCarter 
Highway, Newark 4, N. J. 
Minnesota Mining & Mfg. Co., 
Products Div., 
Paul 6, Minn 
Stromberg-Carlson, A Div. of 
Dynamics Corp. 117 
Rochester 3, N. Y. 


Electrical] 
900 Fauquier Ave., St 
(Tape) 

General 
Carlson Rd., 


MAGNETIZERS and DEMAGNETIZERS 


Radio Frequency Laboratories Inc., 
Boonton, N. J. 


MAGNETS, PERMANENT 


Arnold Engineering Co., Marengo, Ill 

Crucible Steel Co. of America, Chamber of 
Commerce Bldg., Pittsburgh 19, Pa: 

General Electric Co., Metallurgical Prod- 
ucts Dept 11131 E. 8 Mile Ave., De- 
troit 32, Mich 

Indiana Steel Products Co 
Ind 

Thomas & Skinner Inc., 
Indianapolis 7, Ind 


Valpariso, 


1114 E. 23rd, 


MAGNET WIRE. See Wire, Magnet 


MARKERS, IDENTIFICATION 


Brand & Co., Inc., William, 
Conn 

National Band 
Newport, Ky 

Natvar Corp., 207 
bridge N J 

Westline Products, Div. of Westerr 
graph Cr 602 E. 2nd, Los 
54 Calif 


Willimantic, 


& Tag Co., Dept. 9-254 


Randolph Ave., Wood- 
Litho 
Angeles 


MARKING MACHINES and DEVICES 
(For marking Wire, Foil, Plates, ete) 


Kingsley Stamping 


Machine Co., 850 
Bivd., 


Hollywood 38, Calif. 


Cahuenga 


MATERIALS HANDLING EQUIPMENT 

Continental-Diamond Fibre, A Sub. of 
The Budd Co., Newark 13, Del 
National Vulcanized Fibre Co., Wilming- 
ton 99, Del 

Robbins & Myers, Inc., Crane & Hoist 
Div., Springfield, Ohio 


Spaulding Fibre Co., Ine., Tonawanda, 
N.Y. 


MERCURY RELAYS. See Relays 
MERCURY SWITCHES. See Switches. 


METALLIZING EQUIPMENT 


Metallizing Engineering Co., Inc., 


1113 
Prospect Ave., Westbury, 


iL. L, N. FY. 


METALS, LAMINATED. See Laminated 
Metals, Precious and Base. 


METALS, PRECIOUS. See Gold; 


Lami- 
nated Metals; Platinum; Silver. 


METALS, PRE-PLATED. See Pre-Plated 
Metals. 


METALS, RARE 


Fansteel Metallurgical 
cago, Til 

Mallory & Co., Inc., P. R 
6, Ind 

Wilson Co., H. A 


Corp., North Chi- 


, Indianapolis 


Route 22, Union, N. J 


METERS, HOUR 


Haydon Mfg. ( Inc. 2527 Elm, Tor- 
rington, Conr 

Hobbs Corp., John W., Div 
Warner Corp., 2( 
field, Il 

Industrial 
Highway, 


of Stewart- 
78 Yale Blvd., Spring- 


Timer Corp., 1411 McCarter 
Newark 4, N. J. 
MICA, 


GLASS-BONDED. See 
Bonded 


Glass- 

Mica 

MICA, MOLDED and LAMINATED 
(Sheets, Plate. Tape, Tubes, Rings, 
Segments, Washers, ete.) 

Brand & Co., Inc., William, 
Conn 

Continental- Diamond 
The Budd Co 

Ford Radio & M 
Brooklyn, N. Y 

General Electric Co., 
Dept., Coshoctor Ohio 

Insulation Manufacturers 
Washington Blvd 

Macalien Co., Bay Rd., Newmarket, N. H 

Mica Insulator Co., Sub. of Minnesota 
Mining and Manufacturing Co., Schenec- 
tady i, N. ¥ 

New England Mica Co., Inc., 66 
Ave., Waltham 54, Mass. 


MICA UNDERCUTTERS 


Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill 


MICROPHONES 


American Microphone, Electronics Div., 
Elgin National Watch Co., 370 S. Fair 
Oaks Ave., Pasadena, Calif 

Continental-Diamond Fibre, A Sub. of The 
Budd Co Inc., Newark 13, Del 

General Electric Co., Apparatus 
Div Schenectady 1, N. Y 

Mica Insulator Co., Schenectady 1, N. Y¥ 


Willimantic, 


Fibre, A’ Sub. of 
Newark 13, Del 
a Corp., 536-540 63rd, 


Laminated Products 


Corp., 565 W 
Chicago 6, Jil. 


Woerd 


Sales 


MICROSCOPES 


Bausch & Lomb Optical Co., 
Paul, Rochestor 2, N. Y 


MOLDED INSULATION and MOLDED 
PRODUCTS. See Ceramics; Mica; Plas- 
tics; Rubber 

MOLDING MACHINES, 

Newbury Industries, Inc 
bury Ohic 


84717 St 


PLASTIC 
Box 181, New 


MOLYBDENUM—(Sheet and Wire) 
See also Contacts 


Fansteel Metall Corp., 
cago. I 


Mallory & Co., Inc., P. R 
6, Ind. 


urgical North Chi- 


, Indianapolis 


MOTOR BASES, ADJUSTABLE 

Allis-Chalmers Milwaukee 1, Wis. 

Lovejoy Flexible Coupling Co., 4802 W 
Lake, Chicago 44, Ill 


MOTOR CONTROLS and STARTERS 


See Controller Motor; Button 
Stations 


MOTOR GENERATOR SETS 

Eseco Works, Delta Star Div., H. K 
Porter Cc In Lockport, Il! 

Kato Engineering Co., 128 Maxfield Ave, 
Mankato, Minr 

Leach Corp., Inet-Palmer Div., 4441 8 

Angeles 58, Calif 


Santa Fe Ave., Los 
MOTORS and GENERATORS. See Motors 
Table on page 404 


MOUNTINGS, RUBBER and 
SYNTHETIC 


Johns-Mansville 
7800 Woodlawn 


Push 


Dutch 
Ave., 


Brand Products, 
Chicago 19, Ill 


MOVEMENTS, CLOCK and TIMING 


Haydon Co., A. W., 234 North Elm, 
Waterbury 20, Conn. 

Haydon Mfg. Co., Inc., Elm, Tor- 
rington, Conn 


2527 


NAME and INSTRUCTION PLATES 


Croname, Inc., 1769 Grace, Chicago 13 
Til 

Mica Insulator Co., Sub. of Minnesota 
Mining & Manufacturing Co., Schenec- 
tady 1, N. Y¥ 


NICKEL and NICKEL ALLOYS 
(Rod, Sheet, Tubing, Wire) 


American Brass Co., Waterbury 20, Conn. 
(Cupro-Nickel) 

Chase Brass & Copper Co., Sub of Ken- 
necott Copper Corp., Waterbury 20, Conn. 

Driver Co. Wilbur B., 1875 McCarter 
Highway, Newark 4, N. J. 

Driver-Harris Co., Harrison, N. J. 

Elgin National Watch Co., Micronics Div., 
Elgin, Ill. (Cobalt Nickel) 

General Plate Div., Metals and Controls 
Corp.. 1907 Forest, Attleboro. Mass 

International Nickel Co., Inc., 67 Wall, 
New York 5, N. ¥ 

Penn Precision Products, Inc., 501 Cree- 
cent Ave., Reading, Pa. (Strip) 


NICKEL-SILVER 
(Rod, Sheet, Tubing, 


American Brass Co., Waterbury 20 
Chase Brass & Copper Co., 
necott Copper Corp 


Wire) 


Conn. 
Sub. of Ken 
, Waterbury 20, Conn. 


JULY 1957 ELECTRICAL MANUFACTURING 





ovasentansetecsatentogozcozczit 
(Sg 0e Se 
eee 


= .Ne w acai 
CARES 
COSC 


icra CaS PUSNBERIES 


sozensesentets 


Add new values 
to your new products 


swith Mallory Mercury Batteries 


Designing dry cell powered products. . . transistor 
radios, ‘‘cordless’”’ clocks, alarm systems, portable 
instruments. 


Give them new values in performance, convenience 
and miniaturization, by designing around Mallory 
Mercury Batteries. This unique energy source, 
pioneered and perfected by Mallory, offers you 
properties never before possible. 


Long life . . . several times that of conventional bat- 


teries...reduces need for replacement, provides 
unequalled dependability, gives low hourly cost. 


Constant discharge gives ‘‘fade-free’”’ performance, is 


Parts distributors in all major cities stock Mallory 
standard components for your convenience. 
Serving Industry with These Products: 
Electromechanical — Resistors * Switches * Tuning Devices * Vibrators 
Electrochemical — Capacitors * Mercury and Zinc-Carbon Batteries 


Metallurgical — Contacts * Special Metals * Welding Materials 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 


ideal for use with transistors. Precise voltage is 
useful as a reference source in instrument and 
bias cell circuits. 

Miniature size . . . a lot of energy ina little space... 
has made it possible to shrink the size of equip- 
ment with self contained power to new standards 
of compactness. 


Ruggedness ... Mallory Mercury Batteries can 
withstand extreme temperature and humidity, for 
military or severe commercial service. 


A complete range of ratings and sizes is available. 
Write to Mallory for data, and for a consultation on 
your own battery requirements. 


Expect more...get more from 


MALLoRY © 


Pp. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA 





EXTERNAL THREAD? 


Metal 
Insert 
Molded in 


INTERNAL 
THREAD 


Metal 
Insert 
Molded in 


MOLDED THREADS? 


Internal 
or 
External 


HOLDERS TO FIT? 


) Molded 
’ NYLON 
as well as 
Phenolic 


External or Internal Threads 


without 
prongs 


+ € GURNEE 
‘eat 96 
ILLINOIS 
AND MANUFACTURING COMPANY 


Chicago Phone: Dickens 2-0777 


Long Distance: ONtario 2-1320 


PLASTICS . Troo.inc - COMPRESSION - INJECTION 


MOTORS 


Miniature Timing Motors, Geared 
Subfraction, Under 1/20 Hp. 





Fractional, 1/20, % Hp. 


Integral, 1 to 1% Hp. 
Integral, Over 7% Hp. 





Gearmotors 


Generators 





Allis-Chalmers 
NOQRUVYZ) 

Allis Co., The Louis, Milwaukee 7, Wis. 
(KLNOQRUVYZ) 

Baldor Electric Co., 435% 
St. Louis 10, Mo 

Barber-Colman Co, Dept. R, 1203 Rock, 
Rockford, Ill. (BCEY? 

Bodine Electric Co., 2250 W. Ohio, Chi- 
cago 12, Ill. (ABCDEFGHJQRTYZ&) 

Borg Equipment Div., Georke W. Borg 
Corp., Janesville, Wis. (BCDE) 
Bristol Motor Div., Vocaline Co. of Amer- 
ica, In 108 Coulter, Old Saybrook, 
Conr A 

Century Electric Co., 1806 Pine, St. Louis 
3, Mo. (FGKLNOPQRUVWYZ) 

Controls Corp. of America, Soreng Div., 

51 Soreng Ave., Schiller Park, Il. 


Milwaukee 1, Wis. (KL- 


Duncan Ave., 
(FGEKLN) 


Cramer Controls Corp., Box 8, 
brook, Conn. (A) 

Diehl Manufacturing Co., Electrical Div 
of The Singer Manufacturing Co., Som- 
erville, N. J. (BCFHKNYV) (Servo) 

Doerr Electric Corp., 510 N. 4th Ave., 
Cedarburg, Wis. (FGKL) 

383 Central 


Eastern Air Devices, Inc., 
Ave., Dover, N. H. (ABEFJQTU) 
(Servo) 

Eaton Mfg. Co., Dynamatic Div., 38307 
Fourteenth, Kenosha, Wis. (FKN) 

Eclipse-Pioneer Div Bendix Aviation 
Corp., Teterboro, N. J. (Servo) 

Electra Motors, Ir 1110 N. Lemon Rd 
Anahein Calif 

Electric Specialty Co., 221 South, Stam- 
ford, Conn. (FGJKLMNOPUVWYZ) 

El Ray Motor Co., Inc., 11747 Vose, N. 
Hollywood, Calif. (BCQRZ) 

Emerson Electric Mfg. Co., St. Louis 21, 
Mo. (FGJKLMQR) 

Fasco Industries, Inc., 
(BCDFGHYZ&) 

General Electric Co., Apparatus 
Div., Schenectady 5, N. Y¥. 
(BCDEFGHJKLMNOPQRSTUVWYZ&) 

General Industries Co., Dept. GL, Elyria, 
Ohio (BQYZ) 

Globe Industries, Inc., Dayton 4, Ohio 
(BC) 

Haydon Co., A. W., 234 N. Elm, Water- 
bury 20, Conn. (CXZ) 

Haydon Mfg. Co., Inc., 2527 Elm, Tor- 
rington, Conn. (ABCX YZ) 

Heinze Electric Co., 685 Lawrence, Lowell, 
Mass. (BCDFZ) 
Helipot Corp., Div 
ments, Inc., 

(Servo) 


Center- 


Rochester 2, N. Y. 


Sales 


of Beckman Instru- 
Newport Beach, Calif. 


Holtzer-Cabot Motor Div., National Pneu- 
matic Co., Inc., 125 Amory, Boston 19, 
Mass. (ABCEFGHJQUVYZ) 


Howard Industries, Inc., 1760 State, 
Racine, Wis. (ABCDEFGHQRTUV YZ) 

Howell Electric Motors Co., Howell, Mich. 
(FGKELMNOPQRT) 

Jack & Heintz, Inc., 17620 Broadway, 
Cleveland 1, Ohio (FK) 

Janette Electric Mfg. Co., Morton Grove, 
Ill. (FGKLQRUV) 

Kearfott Co., Inc., 1378 Main Ave., Clif- 
ton, N. J. (Servo) (UY) 

Lamb Electric Co., Kent, Ohio (BCDEF 
GHJQRSZ) 

Leland Electric Co., Div. of 
Machine and Foundry Co., 
Ohio (FGKLNOUV) 

Marathon Electric Mfg. Corp., Cherry & 
Randolph, Wausau, Wis. (FGKLNOUV) 

Master Appliance Mfg. Co., Racine 2, 
Wis. (CDGH) 

Master Electric Co., Dayton 1, Ohio 
(FGJKELMNOPQRTUVW) 

Motoresearch Co., 1600 Junction Ave., Ra- 
cine, Wis. (BQY) 

Oster Manufacturing Co., 
Div., Racine, Wis 
(Servo and Synchro) 

Portable Electric Tools, Inc., 320 W. 83rd, 
Chicago 20, IIL (GHL) 

Rae Motor Corp., 2009 Kewanee, Racine, 
Wis. (BCDFGHYZ&) 

Reliance Electric & Engineering Co. 24701 
Euclid Ave., Cleveland 17, Ohio 
(FGKLNOV) 

Reuland Electric Co., Alhambra, 
(KNQ) 

Robbins & Myers, Inc., Motor Div., 
Springfield, Ohio (BCDEFGJKNU) 

Robertshaw-Fulton Controls Co., Acro 
Div., Columbus 16, Ohio (B) 

Scruggs Co., Loyd, Festus, Mo. 
YZ&) 

Servomechanisms Inc., Mechatrol Div., 
625 Main, Westbury, L. I., N. Y. (Servo) 

Smith Corp., A. O., Electric Motor Div., 
Tipp City, Ohio (FEN) (Servo) 

Sterling Electric Motors, Inc., 5401 Tele- 
graph Rd., Los Angeles 22, Calif. 
(FENQ) 

Sutton Corp., O. A., Wichita, Kan. (BF) 

Technical Electronics Corp., 4060 Ince 
Bivd., Culver City, Calif 

Ther Electric & Machine Works, 11A 8. 
Jefferson, Chicago 6, Ill. 

Transicoil Corp., Worcester, 
County, Pa. (Servo) 

Westinghouse Electric Corp., Gateway 
Center Bldg., No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. (BCDEFGHJKLM- 
NOPQRSZ&) 

Wagner Electric Corp., 6454 Plymouth 
Ave., St. Louis 14, Mo. (FGKLNYZ) 


American 
Dayton 1, 


John, Avionie 
(BCFGHUVY&) 


Calif. 


(BCD 


Montgomery 


nnn ee era aE Enna EDIE EEnNE EERE 


NICKEL-SILVER (Cont.) 


Penn Precision Products, Inc., 
Ave., Reading, Pa. (Strip) 

Revere Copper and Brass, Inc., 230 Park 
Ave., New York 17, N. ° 

Riverside-Alloy Metal Div., H. K. Porter 
Co., Inc Riverside, N J. 

Seymour Manufacturing Co., 
Conn 


501 Crescent 


Seymour, 


NON-MAGNETIC 


See Steel 


IRON 
Stainless 


and STEEL 


NUTS. See Fasteners. 

OHMETERS. See Instruments 

OILERS. See Lubricators, Oil and Grease. 
OSCILLATORS. See Instruments. 


OSCILLOSCOPES. See also Instruments. 
Mlectronic; Recorders, Oscillographic. 


DuMont Laboratories, Inc., Allen B., 760 
Bloomfield Ave., Clifton, N. J. 

Federal Telephone and Radio Co., Div. of 
International Telephone and Telegraph 
Corp., 100 Kingsland Rd., Cligton, N. J. 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. 

Hughes Products, Electron Tube, Div. of 
Hughes Aircraft Co., International Air- 
port Sta., Los Angeles 45, Calif. 

RCA Electron Tube Div., Radio Corp. 
of America, Harrison, N. J. 

Simpson Electric Co., 5200 W. McKinzie, 
Chicago 44, Ill 

Weston Electrical Instrument Corp., A sub. 
of Daystrom, Inc., 614 Frelinghuysen 
Ave., Newark 5, N. J. 


PACKAGING. See Boxes and Crates; 
Containers, Packaging and Shipping. 


PACKINGS. See Gaskets. 


PAINTS. See Lacquers, Enamels, Paints 
and Varnishes, Finishing. 


PALLADIUM. See 
inum Products 
PANEL CONTROL UNITS 


Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorne, Hartford 6, Conn, 

Bristol Co., Waterbury 20, Conn. 

Clark Controller Co., 1146 3B, 
Cleveland 10, Ohio 

Cutler-Hammer Inc., 
Milwaukee 1, Wis. 

Eagle Signal Corp., 202 20th, Moline 1, 


Delta-Star Electrie Div. 
H. K. Porter Co., Inc., Lockport, Ill. 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. 

Heinemann Electric Co., 99 Plum, Tren- 
ton 2, N. J. 

Square D Co., 4041 N. Richards, Mil- 
waukee 12, Wis. 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 

Westinghouse Electric Corp., Gateway Cen- 
ter, Bldg. No. 8, 401 Liberty Ave., 
Pittsburgh 22, Pa. 

Wheelco Instruments Div., Barber-Colman 
Co., 1403 Rock, Rockford, Ill. 


PANELS, DIAL. See Dials and Panels. 


PANELS, SHEET STEEL. See Sheet 
Metal Fabricators. 


PAPER, INDUSTRIAL 


Cottrell Paper Co., Inc., 88 Purchase, 
Fall River 1, Mass. 
Hollingsworth & Vose Co., East Walpole, 


Mass. 

Mosinee Paper Mills Co., Dept. EM, 
Mosinee, Wis 

West Virginia Pulp and Paper Co., 230 
Park Ave., New York 17, N. Y. 
PAPER, INSULATING 


Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Continental-Diamond Fibre, A Sub. of 
The Budd Co., Newark 13, Del. 


Platinum and Pilat- 


152nd, 
1264 St. Paul Ave., 


Eseco Works, 
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RUSSELL, 


Technical-ities 
By John S. Davey 


Nuts — their use 
and abuse 


With bolts tightened to high 
load levels, nut performance be- 
comes critical. 

A nut produces bolt tension 
by rotating and advancing on 
the bolt threads. To do this, 
there must be a mating condi- 
tion of threads, which is influ- 
enced by thread lead. Lead is a 
matter of tolerance only before 
bolt is stressed. When tight- 
ened, the nut is then under 
compression and threads tend 
to contract; the bolt is in ten- 
sion, and threads tend to 
stretch. Lead of thread is af- 
fected—elastieally before yield 
point, permanently beyond it. 

This shortening of one lead 
and lengthening of the other 
has two effects. (1) The load 
distributes unequally along the 
threads (2) Torsion on bolt in- 
creases. Something has to give. 
For high tensile bolts es- 
pecially, it is better for the nut 
to do so. A nut therefore should 
be soft enough so that it de- 
forms plastically and compen- 
sates for off-lead. If it does, it 
distributes the load and can 
advance to increase tension. 


BURODSALL 


& WARD 


BOLT AND 


NUT COMPANY 


How to pick the 
right size bolt 


ee all bolt and cap 
screw strength re- 
quirements can be satisfied 
from three types of stand- 
ard fasteners without re- 
course to costly special 
alloys. In the widely used 
middle range of sizes, the 
problem is one of deciding 
which makes the best joint, 
or which proves the most 
economical for the job. 


MORE FOR LESS 


Suppose, for example, you need 
a bolt safe for 20,000 pounds of 
loading. As the chart shows, you 
could use an RB&W 7s” square- 
head bolt, a 34” bright cap screw, 
or a 8” heat treated one. 

If you have a lot of holes to 
fill, use the larger, lower strength 
fasteners. But to cut down num- 
ber of bolts, or their size (and 
therefore cost), go to the higher 
tensiles. However you gain noth- 
ing if you don’t tighten high ten- 
sile bolts to their full strength. 


When 
of head and thread, and ease of assembly, all RB&W 
headed fasteners are the same. They differ 
mainly in tensile strength as shown here. 


cold 


Ye Ye Yu Va Va a Ve Ve Y% % 
BOLT DIAMEBETBAS 


comes to uniformity of dimension, quality 


HOW COSTS COMPARE 
In terms of holding power: For 
each $1.00 in high tensile bolts, 
it costs $1.50 to provide equiva- 
lent clamping force with bright 
cap screws; or $1.65 with ma- 
chine bolts. 

For more suggestions on fas- 
tener economy or for copy of 
above curves, write Russell, 
Burdsall & Ward Bolt and Nut 
Company, Port Chester, N.Y. 
Plants at: Port Chester, N. Y.; Coraopolis, Pa.; 
Rock Falls, Ill.; Los Angeles, Calif. Additional 


sales offices at: Ardmore (Phila.), Pa.; Pitts- 
burgh; Detroit; Chicago; Dallas; San Francisco. 


Spin-Lock Nuts dig in to stay tight 


“SOFT’’ NUTS DO MOST JOBS 
“Soft”? nuts do adjust more 
readily than hard ones under 
these severe conditions. While 
such nuts may not be as strong 
in shear as heat treated ones, 
the important point is the bolt 
tension they produce. As long 
as the nut can pull the bolt well 
into its plastic range, it is doing 
more than its share of the job. 


The photograph shows the many hardened 
“anchors” on the flange of a Spin-Lock Nut. 
These ‘“ratchet-action” teeth require 20% 
more torque to loosen than to tighten. They 
bite in as the nut turns down on its seat. Like 
Spin-Lock Screws, these nuts can stay put in 
products subject to vibration and cyclic tem- 
perature variations. Send for bulletin. 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 





CUTOUTS 


7 = e ° 


if THE MULTI-UNION 
LINE IS THE ACCEPTED 
STANDARD OF 
INDUSTRY 


INDUSTRY DEPENDS 
ON MULTI FOR 
“ON TIME” 
DELIVERY 


WRITE FOR 
CATALOG 
TODAY. 


FG. INC. 


CHICAGO 24 


automation 
circuits 


UNE 


Time / Delay / Relay 


When automatic machinery and circuits must be timed with 
repetitive accuracy (from 0.1 second to ten minutes or more) 
you'll find a sure, reliable answer in AGASTAT electrically- 
actuated pneumatically-timed time delay relays. 


The AGASTAT is ® light, versatile, dependable. 
© unaffected by voltage variations. 
® instantaneous recycling. 
® available in models which offer delays on energiz- 
ing and de-energizing, two-step delays, manually- 
actuated time delay switch, remote push button 
control. 


WRITE our application engineers for help with 
your timing problem. Address Dept. A23-721 


Elastic Stop Nut Corporation 
of America 


EET IO) 1027 Newark Avenue, Elizabeth, New Jersey 


Pioneers in pneumatic timing. 


Cottrell Paper Co., Inc., 88 
Fall River 1, Mass. 
Dennison Manutacturing Co., 300 Howard, 
Framingham, Mass. 

es Co., 3301 Monroe, Cleveland 

» Ohio 

General Electric Ce., 
Decatur, Ill. 
Hollingsworth & Vose Co., East Walpole, 
Mass. 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ml. 
Irvington Div., Minnesota Mining & 
Manufacturing Co., 9 Argyle Terrace, 
Irvington 11, N. J. 

Johns-Mansville, Box 14, New York 16, 
N Y 

Mica Insulator Co., A Sub. of Minnvsota 
Mining & Manufacturing Co., Schenec- 
tady 1, N. Y. 
Mosinee Paper 
Mosinee, Wis. 
National Vulcanized Fibre Co., 
ton 99, Del. 

Natvar Corp., 207 Randolph Ave., 
bridge, N. J 

Spaulding Fibre Co., Inc., 
N.Y. 

West Virginia Pulp and Paper Co., 230 
Park Ave., New York 17, N. Y. 


Purchase, 


Plastics Dept., 


Mills Co., Dept. EM, 
Wilming- 
Wood- 


Tonawanda, 


PAPER, PHOTOGRAPHIC 
REPRODUCTION 


Qzalid, A Div. of General Aniline & 
Film Corp., Johnson City, N. Y¥ 


PAPER, TRACING. 
Film and Paper. 


See Tracing Cloth 


PARTS FEEDERS, SELECTIVE 
Syntron Co., Homer City, Pa. (Vibrator) 


PERFORATED MATERIALS 


Harrington & King Perforating Co., Inc., 
5657 Filmore, Chicago 44, Il 


PERMANENT MAGNETS. See Magnets. 
Permanent. 


PHOSPHOR BRONZE 
(Rod, Sheet, Tubing, Wire) 


American Brass Co., Waterbury 20, Conn. 

Chase Brass & Copper Co., Sub. of Ken- 
necott Copper Corp., Waterbury 20, Conn. 

Maliory & Co., Inc., P. R., Indianapolis 
6, Ind 

Miller Co., Meriden, Conn. 

Penn Precision Products, Ine. 501 Cres- 
cent Ave.. Reading, Pa. (Strip) 

Revere Copper and Brass, Inc., 230 Park 
Ave.. New York 17, N. Y 

Riverside-Alley Metal Div., H. K 
Co., Inc., Riverside, N. J 

Seymour Manufacturing Co., 
Conn. 


Porter 


Seymour, 


PHOTOELECTRIC CELLS and TUBES 


General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. (Photoelectric 
Cells) 

General Electric Co., Electronic Component 
Div., Schenectady 5, N. Y. (Photoelectric 
Tubes) 

International Rectifier Corp., 1521 5B. 
Grand Ave., El Segundo, Calif. 

RCA Electron Tube Div., Radio Corp. of 
America, Harrison, N. J 

Vickers Electric Div., Vickers Inc., 1803 
Locust, St. Louis 3, Mo 


PHOTOELECTRIC CONTROLS 


Bristol Co., Waterbury 20, Conn 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y 

Mercoid Corp., 4201 Belmont Ave., Chicago 
41, Il 

Westinghouse Electric Corp., Gateway Cen- 
ter, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 30. Pa 

Weston Electrical Instrument Corp., A 
sub. of Daystrom, Inc., 614 Frelinghuy- 
sen Ave., Newark 5, N. J 


PILLOW BLOCKS. See Blocks, Pillow. 
PINS, COTTER and LOCK. See Fasteners. 


PLASTICS, COLD MOLDED and INOR- 
GANIC. See Ceramics 


PLASTICS, MOLDERS, 
and FABRICATORS. 


American Insulator Corp., New Freedom, 
Plastics Co., Inc., 


Pa 

Anchor 36-36 36th, 
Long Island City 6, N. Y. 

Auburn Manufacturing Co., 306-I Stack, 
Middletown, Conn 

Barber-Colman Co., Dept. S, 1803 Rock 
Rockford, Ill 

Borden Co., 
Calif 

Brand & Co., Inc 
Conn 

Continental Can Co., 
mington 99, Del 

Continental-Diamond Fibre, a Sub. of The 
Budd Co., Newark 13, Del. 

Cosmo Plastics Co., 3239 W. 14th, Cleve- 
land 9, Ohio 

Crane Packing Co., 6424 Oakton, Morton 
Grove, Ill 

Davies Molding Co., Harry, 1423 N. Wells, 
Chicago 10, Ill. 

Bia Cae Co., 210 E. 6th, Dayton 2, 

hio 

Erie Resistor Corp., Plastics Div., Erie, 
Pa. 

Formica Corp. Sub of American Cyanamid, 
4521-7 Spring Grove Ave., Cincinnati 32, 
Ohio 

General Electric Co., 
Decatur, Ill 


EXTRUDERS 


Resinite Dept., Santa Barbara, 
, William, Willimantic, 


Conolite Div., Wil- 


Plastics Dept. 


JULY 


Gries Reproducer Corp., 149 Beechwood 
Ave., New Rochelle, N. Y. 

Irvington Div., Minnesota Mining & 
Manufacturing Co., 9 Argyle Terrace, 
Irvington 11, N. J. 

Kuhn & Jacob Molding & Tool Co., 1204 
Southard, Trenton 8, N. J. 

Kurz-Kasch, Inc., 1419 8. Broadway, Day- 
ton 1, Ohio 

Maigne Co., O. J.. 325 Pearl, New York 38 
a. © 

Mica Insulator Co., Sub. of Minnesota 
Mining & Manufacturing Co., Schenec- 
tady 1, N. ¥ 

Midwest Molding & Mfg. Co., Gurnee, 96, 
hh 

National Vulcanized Fibre Co., Wilmington 
99, Del 

Natvar Corp., 207 Randolph Ave., Wood- 
bridge, N. J. 

Nosco Plastics, Inc., Erie 4, Pa. 

Phalo Plastics Corp.. Commercial & Foster, 
Worcester 8, Mass. 

Raybestos-Manhattan, Inc... 
ucts Div., Manheim, Pa 

Resistofiex Corp., Roseland, N. J. 

Richardson Co., 2799 Lake, Melrose Park, 
Th 

Rogan Brothers, 8027 N. Monticello Ave., 
Skokie, Ill 

Rostone Corp., 123 S. Earl Ave., Lafayette, 
Ind. 

Ryerson & Son, Inc., Joseph T., Chicago 
80, Til. 

Sparta Manufacuring Co., Div. of United 
States Ceramic Tile Co., Dover, Ohio 

Spaulding Fibre Co., Inc., Tonawanda 
N. ¥ 


Plastic Prod- 


Sylvania Electric Products Inc., 1746 
Broadway, New York 19, N. Y 

Synthane Corp., 17 River Road, Oaks, Pa 

Taylor Fibre Co., Norristown, Pa. 

United States Gasket Co., Plastics Div. of 
The Garlock Packing Co., Camden 1. 
N. J 

Westinghouse Electric Corp., Gateway Cen 
ter, Bldg. No. 8, 401 Liberty Ave., 
Pittsburgh 30, Pa. 


PLASTICS — MOLDING, LAMINATING. 
CASTING and EXTRUSION 
COMPOUNDS 


Alkyd Molding Compound (T) 
Cellulose Acetate (A) 
Cellulose Nitrate (K) 
Diallyl Phthalate (X) 
Epoxy Resins (U) 
Sthyl Cellulose (B) 
Fluorocarbons (P) 
Melamine Formaldehyde (Cc) 
Methyl Methacrylate (D) 
Nylon (Q@) 
Phenolics (B) 
Plastisols, Vinyl (I) 
Polyethylene (H) 
Polyester Resins (Q) 
Silicone Resins (S) 
Styrenes (F) 
Urea Formaldehyde (J) 
Vinyl Acetal (L) 
Vinyl Alcohol (K) 
Vinyl Chloride (Vv) 
Vinyl-Chloride- 

Vinylidenechloride (Ww) 
Vinyl Chloride Acetate (M) 
Vinylidene Chloride (N) 


Borden Co., 
Calif. 
Celanese Corp. of America, 180 Madison 

Ave., New York 16, N. Y. (A) 

oo Co. Inc., Plastics Div., Kimberton, 
>a. (U) 

Dow Chemical Co., Midland, Mich. (F) 

Dow Corning Corp., Midland, Mich. (8) 

du Pont de Nemours & Co. (Inc.), Bee 
Plastics Div., Polychemicals Jept., 
Wilmington 98, Del. (ADGKLPR) 

Durez Plastics Div.. Hooker 
chemical Co., 1307 Walck Rd., N 
wanda, N. Y. (B) (Casting Resins) 

Eastman Chemical Products, Inc., 260 
Madison Ave., New York 16, N. Y. (AH) 

General Electrie Co., Plastics Dept., 
Decatur, Ill 

Glastic Corp.. 4323 Glenridge Rd., Cleve- 
land 21, Ohio (Q) 

Goodrich Chemical Co., B. F., 3135 Buolid 
Ave., Cleveland 15, Ohio (INVW) 

Houghton Laboratories, Inc., 140 Houghton 
Ave., Olean, N. Y. (U) 

Insulation Manufacturers Corp., 
Washington Blvd 

Koppers Co., Inc., Chemical Div., Koppers 
Bidg., Pittsburgh 19, Pa. (FH) 

Marbon Chemical Div. of Borg-Warner, 
Gary, Ind. (F) 

Minnesota Mining & Mfg. Co., Blectrical 
Products Div., 900 Fauquier Ave., St. 
Paul 6, Minn 

Monsanto Chemical Co., Plastics Div., 
Springfield 2, Mass, (CEFV) 

Plastics Engineering Co., 1607 Geele Ave., 
Sheboygan, Wis. (E) 

Resistofiex Corp., Roseland, N. J. (P) 

Rogan Brothers, 8027 N. Monticello Ave., 
Skokie, Ill. (CEJ) 

Rostone Corp., 123 S. Barl Ave., Lafayette, 
Ind. (H) 

Shell Chemical Corp., Chemical Sales Div., 
riod Madison Ave., New York 17, N. Y 
(U0) 

United States Gasket Co., Plastics Div 
of The Garlock Packing Co., Camden 1 
N. J. (P) 


Resinite Dept., Santa Barbara 


Electro- 
Tona- 


565 W 
Chicago 6, Ill. 


PLASTICS, SHEETS, RODS and TUBES 


AMP Incorporated, Chemical & Dielectrics 
Div., 155 Park, Elizabethtown, Pa. (Di- 
electric Sheets) 

Borden Co., Resinite Dept., Santa Barbara, 
Calif 

Cleveland Container Co., 6201 Barberton 
Ave., Cleveland 2, Ohio (Tubes) 

Continental Can Co., Conolite Div., Wil- 
mington 99, Del. 

Continental-Diamond Fibre. A Sub. of The 
Budd Co., Newark 13, Del. 

Formica Corp A Sub. of American 
Cyanamid, 4521-7 Spring Grove Ave., 
Cincinnati 32, Ohio 
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Accurate - Economical 
Printed Circuitry with 
Richardson INSUROK’ XT-896 


NEW Low temperature punching imaalerine smembammeneieeen te 
copper-clad laminate 


in the use of printed circuits. 


CHARACTERISTIC PROPERTIES 


(Values shown are average) 


.TKR06 ‘hes an £ sharp : . Me Cold punch Hot punch Hot punch 
XT-896 punches clean and sharp at room tem oo ee ron 
re mae Witmimetan » . 7 ; — ‘ After Copper- | After Copper- | After Copper- 

peratures. Eliminates the problem of dimensional daten | dehaee | dea 


changes encountered in hot punching laminates. a 
Tool and die planning and production are simplified 
because shrinkage is not a factor. Accurate punch- 

ing also effects savings in mechanical assembly as **Power factor D/24/23 ao 


‘ ° : : *Dielectric constant 
well as in printed circuitry. ——s_ 


; y **Dielectric constant 
The dielectric constant of XT-896 is low and D/24/23 3.86 


. * 
extremely stable under changing temperatures. Loss factor 0.102 
‘ mit : , **Loss factor D/24/23 0.127 
This makes it ideal for circuits and components i. 


ee " Insulation resistance 
where ‘‘drift”’ is undesirable. Megohms C/96/40/90f |1,000,000 125,000 290,000 


ichards ascae te ina TEAS A « Flexural strength 
Richardson has a complete line of NEMA and Lacan 14,000 19,000 
special grades which meet virtually all electrical Crosswise 12,000 15,000 


and/or mechanical needs of industry. For more Bond strength Ibs/in 

j ; ; 3 2 Copper to laminate 7 
information, write or phone Chicago— M Ansfield ae 

6-8900. Seconds at 450°F. 15 


*Room conditions 50% RH @ 23°C. 
**After immersion in water for 24 hours at 23°C. 
tAfter conditioning for 96 hours at 40°C at 90% relative humidity. 





ec ptastics-—J The RICHARDSON COMPANY 


LAMINATED and MOLDED Founded 1858 
DEPT. 23 © 2799 LAKE STREET *= MELROSE PARK, ILLINOIS « SALES OFFICES IN PRINCIPAL CITIES 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 321 





Specialists in 
Glass-to-Metal Seals! 


HERMASEAL ... . 


——Hermaseal 


CALL US ON STANDARD 
\ND SPECIAL TERMINALS. 


Hermaseal OCTAL Plug co 


——Hermaseal 


. A successful pioneer since 
1943 in glass-to-metal seals, 
compression (cold rolled 
steel) and matched (Kovar), 
to meet your needs. 


Hermaseal NOVAL 
Bracket Assembly 


and » 


Header 


—Hermaseal 


with its expert engineer- 
ing staff and the latest in pro- 
duction equipment is ready 
to serve vou. 


Hermaseal 10 Kilovolt TERMINAL ” 


For further information, 
phone 2-3773 or write: 


THE HERMASEAL COMPANY, 


1010 N. Main, Elkhart, Indiana 


INC. 


A PHASE 
SENSITIVE 


NULL METER 

WHEREIN NOISE 

AND HARMONIC 

VOLTAGES ARE 

EFFECTIVELY 

ELIMINATED MODEL 100A 


¢ Allows separate balance of in- 
phase or quadrature in null cir- 
cuits. 
Eliminates the necessity for fil- 
ters. 
High sensitivity. 
Direction of null clearly shown on zero centered 
meter. 


Synchro zeroing without recourse to coarse and 
fine switching. 


PRICE 


325900 


F.O.B. 
NEW YORK 


For further information contact your nearest 


representative or write for brochure 


INDUSTRIAL TEST EQUIPMENT CO. 
55 E. 11th ST. - NEW YORK 3 - GR. 3-4684 


General Electric Co., 
Decatur, Ill. 
General Electric Co., Laminated Products 
Dept., Coshocton, Ohio 
Glastic Corp., 4312 Glenridge, 


17, io 

Houghton Laboratories, Inc., 140 Houghton 
Ave., Olean, N. Y. 

Insulation Manufacturers Corp., 565 W. 
Washington Bivd., Chicago 6, Ill. 

Mica Insulator Co., Schenectady 1, N. Y¥ 

Wilming- 


Plastics Dept., 


Cleveland 


National Vulcanized Fibre Co., 
ton 99, Del, 

Resinite Corp., Div. 
Tube Co., 6980 
Chicago 45, Ill. 

Resistofiex Corp., Roseland, N. J. 

a & Son, Inc., Joseph T., Chicago 8, 
ll. 

Spaulding Fibre 
. Y¥ 


of Precision Paper 
North Central Park, 


Co., Inc., Tonawanda, 

Taylor Fibre Co., 

U. 8. Rubber Co., 
Chicago 39, Ill. 

Westinghouse Electric Corp., Gateway Cen- 
ter, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 30, Pa. 


Norristown, Pa. 
2638 N. Pulaski Rd., 


PLATINUM and PLATINUM PROD- 
UCTS. See also Contacts 


American Platinum Works, 231 New Jer- 
sey Railroad Ave., Newark 5, N. J. 

ee + Co., Inc., 113 Astor, Newark 5, 
N 


Brainin Co., C. S., 318 Washington, Mt. 
Vernon, N. Y. 

General Plate Div., Metals and Controls 
Corp., 1907 Forest, Attleboro, Mass 

Handy & Harman, 82 Fulton, New York 
38, N. Y. 

Ney Co., J. M., P.O. Box 990, Hartford 1, 
Conn 

Wilson Co., H. A., Route 22, Union, N J. 


PLIERS and CUTTERS, WIRE 


Klein & Sons, Mathias, 7200 McCormick 
Rd., Chicago 45, IIL. 


PLUGS and JACKS, COMMUNICATION 


Richards Electroeraft, Inc., 3747 N. Ked- 
zie Ave., Chicago 18, Ill. 

et Inc., 1328 N. Halsted, Chicag« 
22, Til. 


PLUGS and RECEPTACLES 


Amphenol Electronic Corp., 
Ave., Chicago 54, Il. 
Arrow-Hart & Hegeman Electric Co., 103 
Hawthorne, Hartford 6, Conn. 
Automatic Electric Sales Co., 
Van Buren, Chicago 7, Ill. 
Belden Mfg. Co., 4633 W. 

Chicago 44, Ill. 
Cannon Electric Co., Dept. 500, 
Humboldt, Los Angeles 31, Calif 
Circle F Mfg. Co., Trenton 4, N. J 
Cesaatte & Co., LL. L, Route 46, 


1830 S. 54th 
1033 W 
Buren, 
3209 


Van 


Lodi, 

Cornish Wire Co., Inc., 50 Church, New 
York 7, N. Y. 

Crouse-Hinds Co., Syracuse 1, N. Y. 

General Electric Co., Construction Mate- 
rials Div., Bridgeport 2, Conn 

Hart Manufacturing Co., 211 Bartholomew 
Ave., Hartford 1, Conn 

Johnson Co., E. F., 2831 Second Ave., 
S. W., Waseca, Minn. 

Jones Div., Howard B., Cinch Mfg. Corp., 
Chicago 24, Ill 

Molex Products Co., Brookfield, Ill 

Pass & Seymour, Inc., Solvay Station, Syra- 
cuse 9, N. Y 

Royal Electric Corp., Pawtucket, R. I 

Stromberg-Carlson, A. Div. of General 
Dynamics Corp., 117 Carlson Rd., 
Rochester 8, N. Y. 


PNEUMATIC TOOLS and EQUIPMENT 


Gardner-Denver, Keller Tool Div., Grand 
Haven, Mich. 


PORCELAIN. See Ceramics. 


POSTS, BINDING 


Littelfuse, Des Plaines, Il] 
Superior Electric Co., 803 Middle, Bristol, 
Conn 


POTENTIOMETERS. See also Rheostats 


Ace Electronics Associates, Dept. EM, 101 
Dover, Somerville 44, Mass. 

Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis 

Borg Equipment Div., George W. Borg 
Corp., Janesville, Wis. 

Bourns Laboratories, P. O. Box 2112 
Riverside, Calif 

Clarostat Mfg., Co., Inc., . 

Daven Co., 536 W. Mt. Pleasant Ave., 
Route 10, Livingston, N. J 

Giannini & Co., Inc., G. M., Pasadena 1, 
Calif 

Helipot Corp., Div. of Beckman Instru 
ments, Inc., Newport Beach, Calif 

International Resistance Co., 401 N. Broad 


Philadelphia 8, Pa 
Ohmite Manufacturing Co., 3613 Howard 
St. Marys, Pa 


Skokie, Il 
Worcester, Montgomer7 


Dover, N. H 


Stackpole Carbon Co., 
Transicoil Corp., 
County. Pa 
Weston Electrical Instrument Corp., A Sub 
of Daystrom, Inc., 614 Frelinghuysen 

Ave., Newark 5, N. J. 


POTS and LADLES, MELTING 

General Electrical Co., Apparatus 
Dir., Schenectady 5. N. Y. 

Vulcan Blectric Co., Danvers 2, Mass. 


Sales 


POWDERED METAL PRODUCTS. See 
also Bearings and Bushings; Contacts. 
Amplex Div., Chrysler Corp., Detroit 31, 

Mich. 
Gibson Flectrie Co., 
Pittsburgh 21, Pa. 


8349 Frankstown Ave., 


JULY 


Mallory 
6, Ind 

Radio Cores, Inc., 9540 Tulley Ave., Oak 
Lawn, Ill. (Iron Cores) 

Stackpole Carbon Co., St. Marys, Pa. 

United States Graphite Co., 1621 Holland. 
Saginaw 8, Mich 


& Co., Inc., P. R., Indianapolis 


POWDERS, METAL 


American Platinum Works, 231 New Jer- 
sey Railroad Ave., Newark 5, N. Y. 

Handy & Harman, 82 Fulton, New York 
38, N. ¥ 

New Jersey Zinc Co 
38, N. Y. 
Zinc) 


, 160 Front 


New York 
(Brass, Bronze, 


Copper and 


POWER SUPPLY UNITS 


American Television & Radio Co 
1, Minn. 

Electro Products Laboratories, 
N. Ravenswood Ave 

Fanstee] Metallurgical 
cago, Il 

Mallory & Co., Inc., P. R. 
Ind 

Servomechanisms Ine., Mechatrol Div., 625 
Main, Westbury, L. I, N. Y 

Superior Electric Co., 803 Middle, Bristol, 
Conn 

Texas Instruments Incorporated, 6000 Lem- 
mon Ave., Dallas 9, Texas 


PRE-PLATED 
Brass, 
Strip) 


American Nickeloid Co., Peru 3, Ml 
Superior Electric Co., 803 Middle, Bristol 
Conn 


, St. Paul 


Inc., 4502 
, Chicago 40, Ill. 
Corp., North Chi- 


, Indianapolis 6, 


METALS 


(Aluminum, 
Copper, Steel, Zinc, 


Sheet and 


PRINT MACHINES 


Ozalid, A Div. of General Aniline & Film 
Corp., Johnson City, N. Y. 


PUMPS 


Allis-Chalmers, Milwaukee 1, Wis 

Bendix Aviation Corp., Scintilla Div., Sid- 
ney, N. Y¥ 

Robbins & Myers, Inc., Pump Div., Spring- 
field. Ohio 


PUSH BUTTON STATIONS 


Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis 

Allis-Chalmers, Milwaukee 1, Wis. 

Arrow-Hart & Hegeman Electric Co., 108 
Hawthorne, Hartford 6, Conn. 

Automatic Electric Sales Corp., 1033 W. 
Van Buren, Chicago 7, Ill 

Clark Controller Co., 1146 E. 152nd, Cleve- 
land 10, Ohio 

Crouse-Hinds Co., Syracuse 1, N. Y. 

Cutler-Hammer Inc., 1264 St. Paul Ave., 
Milwaukee 1, Wis 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y¥ 

Micro Switch, A Div. of Minneapolis- 
Honeywell Regulator Co., Freeport, Ill. 

Square D Co., 4041 N. Richards, Milwau- 
kee 12, Wis. 

Stromberg-Carlson, A _ Div. 
Dynamics Corp., 117 Carlson Rd. 
Rochester 3, N. Y. 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N 

Westinghouse Electric Corp., Gateway Cen- 
ter Bldg. No. 8, 401 Liberty Ave., 
Pittsburgh 30, Pa 


of General 


PYROMETERS 


Assembly Products, Inc., Chesterland 14, 
Ohio 

Bristol Co., Waterbury 20, Conn. 

Weston Electrical Instrument Corp., A Sub. 
of Daystrom, Inc., 614 Frelinghuysen 
Ave., Newark 5, N. J. 

Wheelco Instrument Div., Barber-Colmap 
Co., 1403 Rock, Rockford, Ill. 


QUARTZ, FUSED 


Amersil Co., Inc., 685 Ramsey Ave., Hill- 
side 5, N. J 


REACTORS. See Transformers 


RECORDER COMPONENTS, MAGNET- 
IC. See Instruments 


RECORDERS, COMPUTER. See Instru- 
ments, Electronic. 


RECORDERS, GRAPHIC 
See Instruments. 


RECORDERS, OSCILLOGRAPHIC 

Brush Electronics Co., Div. of Clevite 
Corp., 3405 Perkins Ave., Cleveland 14, 
Ohio 

Midwestern Instruments, 41st and Sheridan 
Rd Tulsa Okla 

Sanborn Co., Industrial Div., 175 
Waltham 54, Mass 


RECTIFIERS, SEMICONDUCTOR 


Fansteel Metallurgical Corp., Rectifier Div., 
North Chicago, Ill. (Selenium) 

Federal Telephone and Radio Co., Div. of 
International Telephone and Telegraph 
Corp., 100 Kingsiand Rd., Clifton, N. J 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. (Selenium, Copper 
Oxide Industrial Germanium) 

General Electric Co.. Semiconductor 
Products, Electronics Park, Syracuse 1, 
N. Y¥. (Germanium Diode Germanium 
and Silicon Rectifiers 

Hoffman Semiconductor, Div 
Electronics Corp., 930 
Evanston, Ill 

International Rectifier Corp 1521 E. 
Grand Ave., El Segundo, Calif. (Selen- 
ium) 

International Resistance Co., 401 N. Broad, 
Philadelphia 8, Pa 


Wyman, 


of Hoffman 
Pitner Ave., 
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want easy mounting, long life, quiet operation? 


You know best what you want in an FHP motor for your product. Proper hub mountings, of course... 
easy connections on a modern terminal board, certainly. And compact design, quiet operation and long, 


dependable life, to be sure! And now you can upgrade your pumps at no extra cost! 


The Westinghouse Custom Line offers you... 
e Two rear-extended hub mountings with a combination e Long life with 22% greater oil capacity, plus ¥’’ diameter 


of dimensions for your pump. bearings, assuring cool, quiet operation 


e Easy connections on a modern terminal board — plenty e Thermoguard® protection (optional feature). A thermally 


of room for electricians to work. operated relay that breaks the current under overload 


aan . -onditions. 
e Moisture-proof windings dipped in thermosetting varnish oe 


and baked for high bonding strength. 


see the Westinghouse | Custom Line! 


s . "7 MORE INFORMATION 
you CAN BE SURE...1F ITS ; :. iat 


Westinghouse 


SMALL MOTOR DIVISION—LIMA, OHIO 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 





aia 
UL Ce 
METHODE 


With the newest and largest facility in the industry, Methode, 


long a leader in volume production, is now in position to 


give special attention to short run as well as large 
quantity printed circuit requirements 


DEPENDABLE DELIVERY— 
RELIABLE PRODUCT— 


Printed Circuit Hand book upon request 
METHODE Mfg. Corp. 


7447 W. Wilson Ave. 


CHICAGO 31, ILLINOIS 





Transformers, Saturable 
Reactors, Chokes, Special 
Windings and Electronic 
Devices. Milliwatts to 50 
KVA, single or polyphase in 
all frequencies. 


Complete design and engi- 
neering service. All modern 
techniques, encapsulation, 
casting, military and 
commercial construction. 


And, we’ve got one asset 
you'll find especially helpful: 
WE TRY HARDER! 


Write for Bulletin 53D 


Gite vv me Vice 


1901 CLYBOURN AVENUE CHICAGO 14, ILLINOIS 


Mallory & Co., 


Inc., P. R., Indianapolis 
6 Ind 


(Magnesium-Copper sSuipuiuc, 
Radio Meceptor Co., Inc., Semiconductor 
Div.. 240 Wythe Ave., Brooklyn 11, N. Y 
Sarkes Tarzian, Inc., Rectifier Div., Depi 
- 1. 415 N. College Ave., Bloomington 
nd 
Syntron Co 
Ther Electric 
Jefferson 


Homer City, Pa 
& Machine Works, LIA 8 
Chicago 6, Ill. (Selenium) 
Tranisitron Electronic Corp., Wakefield, 
Mass. (Silicon) 
Union Switch & Signai Div., 
Air Brake Co., 
(Selenium) 


Westinghouse 
Pittsburgh 18, Pa 


Vickers Electric Vickers 1803 
Locust, St. Louis 3, Mo. 

Westinghouse Electric Corp., Gateway Cen 
ter, Bldg. No. 38, 401 Liberty Ave., 
Pittsburgh 30, Pa. 


Div Inc., 


RECTIFIERS, TUBE TYPE 


Allis-Chalmers, Milwaukee 1, 

Amperite Co., Inc., 561 
sere a2, 2. 

Eitel-McCullough 

Electrons, Inc., 127 
N. 4 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 

RCA Blectron Tube Div., Radio Corp. of 
America, Harrison, N. J 

Westinghouse Electric Corp., Gateway Cen- 
ter, Bldg. No. 3, 401 Liberty Ave.. 
Pittsburgh 30, Pa. 


MOTOR SPEED. 
Motor. 


Wis. 


Broadway, New 


Inc., San Bruno, Calif 
Sussex Ave., Newark 3 


REGULATORS, 
Controllers, 


See 


REGULATORS, 
Thermostats 


TEMPERATURE 


REGULATORS, 
Transformers, 


VOLTAGE. See 
Variable Voltage. 


New 


Div of Hoffman 
930 Pitner Ave., 


2777 Mannheim 
103 
14, 


1033 W. 


1803 Rock, 


Co. of 
Old Say- 


Paul Ave., 


Electronics Div., 


paratus Sales Div. 


1627-H W. Walnut 
211 Bartholomew 
Conn 
234 N 


Acme Electric Corp., Cuba, N ae 
Allis-Chalmers, Milwaukee 1, Wis. 
York 12, N. ¥ 
Curtiss-Wright Corp., Carlstadt, N. J. 
Porter Co., Inc., Lockport, Il. 
Genera! Electric Co., apne Sales Div 
Hoffman Semiconductor _ 
Blectronics Corp., 
R-B-M “‘Control’’ Div., Essex Wire Corp.. 
Logansport, Ind 
4633 W. 16th, Chicago 
50, Ill. 
Standard Electrical Products Co., 2240 E 
Superior Electric Co., 803 Middle, 
Conn 
1808 
Locust, St. Louis 3, Mo. 
Westinghouse Electric Corp., Gateway Cen 
Pittsburgh 30, Pa. 
RELAYS and CONTACTORS 
A G’ A Div. of Elastic Stop Nut Corp 
of America, 1027 Newark Ave., Elizabeth 
Adams 
(Mercury) 
1316 8. Second, Mil- 
waukee 4, Wis. 
Allied Control Co., , 2 East End Ave.. 
Allis-Chalmers, Milwaukee 1, Wis 
Amperite Co., Inc., 561 Broadway, New 
Metal Bulb Type) 
Anderson Controls, Inc., 
Arrow-Hart & Hegeman Electric Co., 
Hawthorne, Hartford 6, Conn 
Ohio 
Automatic Electric Sales Corp., 
Automatic Switch Co., 50-M Hanover Rd., 
Florham Park, N. J. 
of Safety Industries, Inc., 5234 Pulaski 
Ave Philadelphia 44, Pa 
Rockford, ILL 
Bristol Co., Waterbury 20, Conn. 
Vocaline 
America Inc 108 
brook Conn Time Delay 
3101 Pratt Blvd., 
Chicago 45, Ml 
Comar Electric Co., 
Cramer Controls Corp , Box 8, Centerbrook, 
Conn. 
(Time Delay) 
Cutler-Hammer Inc., 1264 St. 
Durakool, Inc., Elkhart, Ind. (Mercury) 
_Elston Ave., Chicago 50, IIL 
Edison Industries, Thomas A., Instrument 
N. d 
Elgin National Watch Co., 
Federal Telephone and Radio Co., Div. of 
International Telephone and Telgraph 
Filtors, Inc., 30 Sagamore Hill Dr., Port 
Washington, L. L, N. ¥ 
East Orange, N. J. 
General Electric Co., A 
Guardian Electric 
Chicago 12, Ill. 
Ave., Hartford 
Haydon Co., A. W., 


Amperite Co., Inc., 561 Broadway, 
Eseco Works, Delta-Star Div., H. 
Schenectady 5, 
Pyanston, Ill 
Sola Eleetric Co., 
Third, Dayton 3, Ohio. 
Bristol. 
Vickers Electric Div., Vickers Inc., 
ter, Bldg. No. 3, 401 Liberty Ave., 
AEMCO, Inc., 50 State, Mankato, Minn 
3, N. 
& Westlake Co., Elkhart, Ind 
Allen-Bradley Co., 
New York 21. N 
York 12, N. Y. (Delay Thermostatic 
Rd., Des Plaines, Ill. 
Assembly Products, Inc., Chesterland 
Van Buren, Chicago 7, II. 
Automatic Temperature Control Co., Sub 
Barber-Colman Co., Dept. 8 
Bristol Motor Dir 
Coulter 
Clare & Co., C. P., 
3349 W. Addison, 
Chicago 18, Ill 
Curtiss-Wright Corp., Carlstadt, N. J. 
Milwaukee 1, Wis 
E-T-A Products Co. of America, 5085 N. 
Div McGraw-Edison Co., Roseland, 
Elgin, Ill 
Corp., 100 Kingsland Rd., Clifton, N. J 
G-V Controls Inc.,' 8 Hollywood Plaza, 
Schenectady 5, N 
Hart Manufacturing Co 
bury 20 Conn 


Elim, 


2527 Elm. Tor- 


Water- 


Hlaydon Mfg. Co,. 
rington, Conn 
Heinemann Electric Co., 

2 N. 3. Ciime 


Inc., 


99 Plum, Trenton 
delay) 
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Supply Co., 79 


Kellogg Switchboard and 
Ill. (Magnetic 


W. Monroe, Chicago 3, 
Impulse) 

Lakewood Controls Corp., 264 E. 
Crystal Lake, Ill c 

Leach Corp., Leach Relay Div., 5915 
lon Blvd., Los Angeles 3, Calif 

MeQuay-Norris Manufacturing Co., 
Marconi, St. Louis 10, Mo. 

Magnecraft Electric Co., 3352 W 
Ave., Chicago 51, Ill 

Mercoid Corp., 4201 Belmont Ave., 
41, Tl. 

Ohmite Manufacturing Co., 
Skokie, Ll 

Phillips Control Corp., 59 W. Washington 
Joliet, Ill 

Potter & Brumfield Mfg 
of American Machine 
Princeton, Ind 

Price Electric Corp., 
rick, Md 

R-B-M “‘Control’’ Div., 
Logansport, Ind. 

RCA Electron Tube Div., 
America, Harrison, N, J 

Sigma Instruments Inc., 60 
Braintree 85, Mass 

Square D Co., 4041 N 
kee 12, Wis 

Standard Electrical 
Third, Dayton 3, 

Stromberg-Carlson, A 
Dynamics Corp 
Rochester 3, N. Y 

Union Switch & Signal Div., Westinghouse 
Air Brake Co., Pittsburgh 18, Pa. 

Universal Relay Corp., 42 White, 
York 13. N. Y 

Ward Leonard Co., 
Mount 

Westinghouse 


Prairie, 
Ava- 
2322 
Grand 
Chicago 


3613 Howard 


Sub 
Co.. 


Co., Inc., 
& Foundry 


1500 Church, Frede- 
Essex Wire Corp., 
Radio Corp, of 

Pearl, Soutr 
Milwau 


Richards 


Products Co., 2240 E 
Ohio. 
Div. of 


117 Carlson 


General 
Kd 


New 

Electric 34 South 

Vernon, N r 

Electric Corp Gateway 
Center, Bldg. No. 3. 401 Liberty Ave 
Pittsburgh 30, Pa 

Weston Electrical Instrument Corp., A sub 
of Daystrom Inc., 614 Frelinghuysen 
Ave Newark 5, N. J 

Wheelock Signals, Inc., 273 Branchport 
Ave., Long Branch, N. J 

Wiegand Co. Edwin L., 
Blvd Pittsburgh 8, Pa 

Zenith Electric Co., 152 W 


ago 10, Ill 


7530 Thomas 


Walton, Chi 


REMOTE CONTROLS. See Push Buttor 
Stations; Relays and Contactors; Switch 
es Controls, Pressure and Tempera 
ture 


RESINS, 


Compounds 


INSULATING. 
and Resins, 


See Varnishes 
Insulating 


RESISTANCE ALLOYS 

Driver Co Wilbur B., 1875 
Highway, Newark 4, N. J 

Driver-Harris Co., Harrison, N. J 
Kanthal Corp., 3 Amelia Pl., Stamford 
Conn 


McCarter 


RESISTANCE HEATING UNITS. 
Heating Elements and Units. 


See 


RESISTANCE LINE CORDS 


General Electric Co., Construction Mate 
rials Div., Bridgeport 2, Conn 


RESISTANCE WIRE. See Wire, 
ance 


Resist- 


RESISTORS, 


Aerovox Corp 
Allen-Bradley 
waukee 4, Wis. 
Amperite Co., Inc., 
York 12, N. ¥ 
Centralab Div. of Globe-Union, Inc., 
962 E. Keefe Ave., Milwaukee 1, Wis 

Clarostat Mfg. Co., Inc., Dover, N. H 

Corning Glass Works, Technical Products 
Div., Corning, N. Y 

Cutler-Hammer Inc., 1264 St 
Milwaukee 1, Wis 

Daven Co., 536 W. Mt. Pleasant 
Route 10, Livingston, N. J 

Erie Resistor Corp., Electronica Div., 
Pa 

Hardwick, Hindle, Inc., 


INSTRUMENT and RADIO 


New Bedford, Mass 
Co., 1316 S. Secona, Mil 
561 Broadway, New 
(Bulb Type) 


Paui Ave 


Ave 
Erie 


40 Hermon, New 
ark, 5 N. J 

International Resistance Co., 401 N. Broad 
Philadelphia 8 Pa 

Mallory & Co., Inc., P. R., 
6, Ind 

Ohmite Manufacturing Co., 3613 Howard 
Skokie, Ill 

RCA Electron Tube Div., 
America, Harrison, N. J 

Resistance Products Co., $14 S 
Harrisburg, Pa 

Sprague Electric Co., 307 Marshall, North 
Adams, Mass 

Square D Co., 4041 N. Richards, Milwau 
kee 12, Wis. 

Stackpole Carbon Co., St. Mary, Pa. 
Texas Instruments, Incorporated, 
Lemmon Ave., Dallas 9, Texas 
Tru-Ohm Products, Div. of Model Engi- 
neering & Mfg., Inc., Chicago 18, Ill 
Ward Leonard Electric Co., 34 South 

Mount Vernon, N. ° 
Weston Electrical Instrument Corp., A sub 
of Daystrom, Inc., 614 Frelinghuysen 
Ave., Newark 5, N. J 


Indianapolis 


Radio Corp. of 
13th, 


6000 


RESISTORS, POWER CIRCUIT 

Allen-Bradley Co., 1316 8S. Second, Mil- 
waukee 4, Wis. 

Cutler-Hammer Inc., 1264 St. 
Milwaukee 1, Wis. 

Daven Co., 536 W. Mt. Pleasant 
Route 10, Livingston, N. J. 

a Resistor Corp., Electronics Div., Erie, 
a 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y 

Hardwick 
ark 5, N 


International Resistance Co., 401 N. Broad. 
Philadelphia 8, Pa 


Paul Ave., 
Ave., 


paints, Inc., 40 Hermon, New- 
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This is a typical Tyne formed part 


Illustrated is one of many parts being 
produced by General Plate’s Truflex 
Thermostat Metal Department. To- 
day, hundreds of manufacturers rely 
on General Plate’s years of processing 
experience for thermostat metal parts 
that control, compensate and indicate 
temperature. 


Here are other typical Truflex formed parts and sub-assemblies. 


te Lele 
ele hetedeandem dae lanandaaal 


ed 


You can profit by using General Plate clad metals. 


METALS & CONTROLS 


General Plate Division 


FIELD OFFICES: NEW YORK, CHICAGO, DETROIT, MILWAUKEE 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 


You can depend on Truflex parts! 


CORPORATION 


1907 Forest Street, Attleboro, Mass. 


Truflex parts and sub-assemblies are 
engineered to your specifications, 
ready for installation. 


Every piece — in lots of 10 or 10,000 — 
is a duplicate of the original . . . eliminating 
rejects and costly assembly adjustments. 


Production problems, special equipment, 
and prolonged experimental work are all 
eliminated when you use Truflex parts. 


If you prefer to make your own parts, 
Truflex Thermostat Metals are available 
in extra long coils or flat strips 
manufactured to your exact specifications. 


Send us a drawing of 
your thermostat 
metal parts and let us 
show you what Truflex 
Thermostat Metal 

can do for you. 


LOS ANGELES 





THIS NEW-TYPE TAYLOR WIRING DUCT 


Pat. Pending 


You simply lay your wires in the duct, run them through holes 
to terminals, then snap on the cover — THAT’S ALL. No moving 
parts. No time wasted with hinges, cover screws, or mounting 


Bier se Ay ae Tt te be TDs od ae) YE VER, 


| 


It’s a new concept in wiring automation control panels. It speeds 
up production; eliminates old-fashioned, time-wasting lacing, 
bundling, or flat-wiring. Quick-and-easy maintenance! 


Taylor Wiring Duct is non-combustible; resists acids and alkalis 
— warp-proof, too, with high-impact strength. Although tough 
and rigid, it can be cut with a saw, tinsnips, or even a pocket knife. 


Wider range of sizes than 
any other duct — 


From %”" x %" up to 
4"°Wx3"'H 
Made of tough Vinyl 
Plastic 


WRITE FOR SAMPLE, LITERATURE, AND PRICES 


TAYLOR ELECTRIC, INC. 


15406 Dale Ave., Detroit 23, Mich., KEmnwood 5-2500 


Mallory & Co., Inc., P. R., 
6, Ind 

Ohmite Mfg. Co., 
nl 


Indianapolis 
3613 Howard, Skokie, 


Sprague Electric Co., 307 Marshall, North 
Adams, Mass 

Tru-Ohm Products, Div 
neering & Mfg., Inc., 

Ward Leonard 
Mount 


of Model Engi- 
Chicago 18, Il 
Electric Co., 34 South, 
Vernon, N. Y 


RESOLVERS. See Servomechanisms 


RHEOSTATS, INSTRUMENT and RADIO 
Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis 
Amperite Co., Inc., 561 Broadway, 
York 12, N. Y. (Bulb Type) 
Clarostat Mfg. Co., Inc., Dover, N. H 
Cutler-Hammer Inc., 1264 St. Paul Ave., 
Milwaukee 1, Wis 
Hardwick, Hindle, Inc, 40 Hermon, New- 
ark 5, N. J. 
» Inc.. P. R.. 


Mallory & Co 
one Mfg. Co. 3613 Howard, Skokie, 


New 


Indianapolis 
6, Ind 


Rex Rheostat Co., Baldwin, L. I 

Tru-Ohm Products, Div 
neering & Mfg., Inc., Chicago 18. III. 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 


N. ¥ 
of Model Engi- 


RHEOSTATS, POWER CIRCUIT 

Allen-Bradley Co., 1316 8S. Second, Mil- 
waukee 4, Wis 

Clarostat Mfg. Co., Inc., 

Cutler-Hammer Inc., 
Milwaukee 1, Wis 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 

Hadwick, Hindle, Inc, 40 Hermon, New- 


ark 5, N. J 
National Electric Controller Co., 7070 
Chicago 26, Ill 


Glenwood Ave., 
Ohmite Mfg. Co 3613 Howard, Skokie, 


Tl 
Rex Rheostat Co., Baldwin, L. I., N. Y. 
Superior Electric Co., 803 Middle, Bristol, 


Conn 
Tru-Ohm Products, Div. of Model Engi- 
Chicago 18, Tl 


neering & Mfg., Inc., 

Ward Leonard Electrie Co., 34 South, 
Mount Vernon, N.Y. 

Westinghouse Electric Corp., Gateway Cen- 
ter, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 30, Pa, 


Dover, 
1264 St 


N. H. 
Paul Ave., 


RINGS, COLLECTOR 


Baker & Co.. Inc., 113 Astor, Newark 5, 
N. J. (Precious Metal) 

General Plate Div., Metals & Controls 
Corp 1907 Forest Attleboro. Mass 
(Precious Metal) 

a Molding & Mfg. Co., Gurnee 96, 


Ney Co., J. M., P.O. Box 990, Hartford 1, 


Conn 

Nippert Electric Products Co., 1759 W. 
Mound, Columbus 238, Ohio 

Toledo Commutator Co., South Chestnut, 
Owosso, Mich 

Wilson Co., H. A., Route 22, Union, N.J. 

RINGS, RETAINER and SNAP 

Associated Spring Corp., Bristol, Conn. 

Geeett Ce. Inc., George K., Philadelphia 

a. 

Industrial Retaining Ring Co., 57 Cordier, 
Irvington 11, N. J 

National Lock Washer Co., 40 Hermon, 
Newark 5, N. J 

Radio sroupency Laboratories, Inc., Boon- 
ton. N. J 

United States Gasket Co., Plastics Div. of 
_ | ies Packing Co., Camden 1, 


Waldes Kohinoor, Inc., 47-16 Austel Pl. 
Long Island City 1, N. Y, 


RIVETS. See Fasteners. 


RIVET SETTING MACHINES 


Chicago Rivet & Machine Co., 9609 W. 
Jackson Blvd., Bellwood, Ill 

Milford Rivet & Machine Co., Milford, 
Conn. 

Thomson Mfg. Co 


Judson L., Dept. D 
Waltham 54, Mass 


ROLLER BEARINGS. See Bearings, Bal! 
and Roller 


RUBBER and RUBBER PRODUCTS 
Acadia Synthetic Products, Div. Western 


Felt Works, 4021-4139 W. Ogden Ave., 
Chicago 23, Ill. (Silicone) 
306-I Stack, 


Auburn Manufacturing Co., 
Middletown, Conn. 

Dow Corning Corp., Midland, Mich. 
(Silicone) 

Enjay Co., Inc., 15 West 5ist, New York 
70, a. 

General Electric Co., Dept., 
Decatur, Ill 

Goshen Rubber Co., Inc., P. O. Box 517, 
Goshen, Ind 

Johns-Manville, Dutch Brand Products, 
7800 Woodlawn Ave., Chicago 19, Ill. 

Parker Appliance Co., 17325 Buclid Ave., 
Cleveland 12, Ohio 

Phoenix Manufacturing Co., 
ucts Div., Joliet, Ill 

Raybestos-Manhattan, Inc., 
ucts Div., Manheim, Pa. 

Roth Rubber Co., 1860 8. 
Chicago 50, IIL 


Plastics 


Rubber Prod- 
Plastic Prod- 
54th Ave., 


SAWS, COMMUTATOR. See Commutator 
Saws and Slotters. 


SCRAPER RINGS. See Rings. Retainer 


and Snap 
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SCREW DRIVERS, 
SCREW MACHINE PRODUCTS. See also 
Fibre; Plastics 
Aluminum Co. of America, 
Pittsburgh 19. Pa ~ 
Chase Brass & Copper Co., Sub of Ken. 
necott Copper Corp., Waterbury 20, Conn 
Master Appliance Mfg. Co., Racine 2, Wis 
Milford Rivet & Machine Co., Milford, 
Conn 


PORTABLE. See 


Alcoa Bidg., 


SCREWS. See Fasteners 


SEALING COMPOUNDS. See Cement, 
Insulating and Sealing; Waxes and Com 
pounds 


SEALS and TERMINALS, HERMETIC 


Advanced Vacuum Products, Inc., Div 
of General Ceramics Corp., 118 Liberty. 
Stamford, Conn. é 

American Lava Corp., Chattanooga 5 

Amphenol Electronics Corp., 1830 S 
Ave., Chicago 54, Ill 

Yonstantin & Co., L. L., Route 46, Lodi, 
N. J 

Electrical 
Electronics Inc 
Murray Hill, N. J 

General Ceramics Corp 
t N J 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. (Glass Bushings) 

Hermaseal Co., Inc., 1010 Main, Elkhart, 
Ind. 

International Resistance Co., 401 N. Broad, 
Philadelphia 8, Pa. 

Kearfott Co., Inc., 1878 Main 
Clifton, N. J 

Phillips Control Corp., 59 W. Washington, 

Joliet, Il. 


Tenn 
45th 


Industries, Div. of Phillips 
691 Centra Ave., 


Dept. ME, Keas 


Ave., 


SEALS, MECHANICAL. (Rotary Shaft) 


Crane Packing Co., 6424 Oakton, Morton 
Grove, Ill . 
Garlock Packing Co., Palmyra, N. Y 


SEALS, OIL and GREASE 


Gits Bros., Mfg. Co., 1840 8S. Kilbourn 
Ave., Chicago 23, IL 

Syntron Co., Homer City, Pa. 

United States Gasket Co., Plastics Div 
of 7 Garlock Packing Co., Camden 
he Bas: Oe 


SELENIUM RECTIFIERS. See Rectifiers 


Semiconductor. 


SEMICONDUCTOR PRODUCTS. See Rec- 
tiflers, Semiconductor; Transistors and 
Crystal Diodes. 

SERVOMECHANISMS (Controls, Syn- 

ehros, etc.) Also see Motors. 


Automatic Temperature Control Co., Sub 
of Safety Industries, Inc., 5234 Pulaski 
Ave., Philadelphia 44, Pa 

Bristol Co., Waterbury 20, Conn. 

Dieh] Manufacturing Co., Electrical Div 
of The Singer Manufacturing Co., Somer- 
ville, N. J. 

Eclipse-Pioneer Div., Bendix 
Corp., Teterboro, N. J. 

Helipot Corp., Div. of Beckman Instru- 
ments Inc., Newport Beach, Calif 

Kearfott Co.. Inc., 1378 Main Ave., Clif 
ton, N. 

Oster Manufacturmg Co., John, Avionie 
Div., Racine, Wis. 

Servospeed Co., Div. of Electro-Devices. 
Inc., 4 Godwin Ave., Paterson 1, N. J 

Transicoil Corp., Worcester, Momgomery 
County, Pa 


Aviation 


SHAFTS, FLEXIBLE 

United States Gasket Co., 
of The Garlock Packing Co., 
1. = 2 


Plastics Div 
Camden 


SHEAVES. See Drives, Belt. 


SHEET METAL FABRICATORS 


Cincinnati Ventilating Co., 308 Madison 
Ave., Covington, Ky " 

Cox Co.. H. F., 601 Ottawa Ave., N. W.. 
Grand Rapids 2. Mich : 

Croname, Inc., 1769 Grace, Chicago 13, 
Il 
Hoffman 
Anoka, Minn il 
Kirk & Blum Manufacturing Co., 

Forrer, Cincinnati 9, Ohio. 


Engineering Corp Da in EM-06 
inal and Pu Ox 
(Termina wen) 


SHEETS, ELECTRICAL. See Steel Elec- 
trical 


SHIELDING ELECTRONIC 


Metal Textile Corp., Roselle, N. J 
Metallic Strips, Gaskets, etc.) 


Knitted 


SHIELDS, ELECTRON TUBE 
t tional Electronic Research Corp.. 
ew Magnolia. Burbank. Calif 


Magnetics, Inc., Box 391 Pa 


SHIPPING SERVICES 

Chicago & Eastern Illinois Railr i 32 
S. Michigan Ave Chicago 4, I 

United Air Lines, Cargo Sales Div., 
Wabash Ave Chicago I 


36 8 


SIGNAL DEVICES 

Crouse-Hinds Co., Syracuse 1, N. Y 

Wheelock Signals, Inc., 278 Branchport 
Ave., Long Branch, N. J 


LIGHT ASSEMBLIES. See 
Pilot and Indicator. 


SIGNAL 
Lights 
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READER 


Super soft rubber answers many problems! 
SEALS! CUSHIONS! ABSORBS SOUND! 


Here’s an exciting new material formulated and bonded conveyer belts where superior gripping 
developed by ROTH Rubber...a non-porous and cushioning qualities are required. It may be 
rubber with a softness from 5 Durometer up. the solution to your problem. Check the specifi- 
Applications range all the way from a tiny, sound cations, send the coupon for a free sample... 
absorbing mounting ring used in a hearing aid to ROTH will be happy to work with you. 


: PHYSICAL PROPERTIES—ROTH RUBBER COMPOUND D992 
PROPERTY UNAGED AGED 70 HOURS 


200F 85F 85F 85F | 

Water Isooctane | Type Ii! Fuel | Naphtha 

Hardness Lot. 7 7 s 2 7 8 9 ie 5 : 9 Y%-inch thick slab: At 10,000 
Tensile Strength _ 500 psi — 200 5 “400 _ E 500 volts the rubber passes 2 micro- 


| 
| Dielectric Strength measured on 
| 
Elongation 800% 550 750 800 _ P| cupente af eorment, af t5.008 


0 volts the insulation breaks down 
Compression Set 50% ; a ——— High Temperature Use—estimated 
Volume Change sider ; 36% | +90% 25% | —17% | +20% limit 200F 
Cold Bend —60F OK 

—65F Brittle 


ROTH MOLDS AND COMPOUNDS 


RUBBER TO MEET ALL SPECIFICATIONS. Goud for free sample OF THE RUBBER THAT FEELS LIKE SKIN! 
TELL US YOUR PROBLEM. NO OBLIGATION! 


: Gn EEE eee 
noe Company 
‘ Address 


RU BBER COMPANY 
_ eee ———. 3 


INQUIRY SERVICE CARDS, PRECEDING BACK COVER 





High-Impact-Strengt 
High Temperature 


New PHOENIX “Pemester” 


High performance Phoenix ‘‘Pemester’’ 
Brush Holders and Caps are for motors 
that get the really rugged duty... new 
“‘Pemester’’ material gives high-impact- 
strength, dimensional stability up to 
400°F. and molds to close tolerances in 
any quantity . . . Available only from 
Phoenix in the complete “‘Customized- 
Standard” line of sizes and types— or 
to your specifications. 


Write for full information contained 
in big, new, easy-to-use Phoenix Cata- 
log 57-E. Your copy free on request. 


Pr. x ay 
PHOENIX ELECTRIC MANUFACTURING CO. 


4211 West Lake Street Chicago 24, Illinois 


if 


Dielectric or 
Corrosion 
Problems are 
Causing 

Coil 
Trouble... 


MtSSh YL can help eliminate them 


Precision specializes in square, rectangular, round 
or special shaped coil forms... kraft, fish paper; 
acetate, DuPont Mylar, Johns-Manville Quinterra, 
Resinite impregnated, other high dielectric mate- 
rials or combinations ...to help you solve any 
dielectric or corrosion problem. Forms can be 
made to your exact specifications in all sizes from 


ly" square to 8” square with wall thicknesses of 
from .010 to .125. 


Precision Paper Tubes are available in standard 
or exclusive patented DI-FORMED construction 
for greater crush resistance, high tensile strength 
and extreme dimensional stability. 


Write, wire or phone for full information 


PRECISION PAPER TUBE CO. 


Patcisiony 2035 W. CHARLESTON ST. CHICAGO 47, ILL. 
Plant No, 2: 1 Flower Street, Hartford, Conn. 





SILICON DIODES. See Transistors and 
Crystal Diodes. 


SILICONES 


Auburn Manufacturing Co., 306-I Stack. 
Middletown, Conn 

Continental-Liamond Fibre, A Sub. of The 
Budd Co, Newark 13. Del. 

Dow Corning Corp., Midland, Mich 

Formica Corp., Sub. of American Cy- 
anamid, 4521-7 Spring Grove Ave., Cin- 
cinnati 32, Ohio 

General Electric Co., 
Dept., Waterford, N. 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Tl 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 

Natvar Corp., 207 Randolph Ave., Wood- 
bridge. N. J 

Taylor Fibre Co., Norristown, Pa 

Union Carbide Corp., Silicones Div 420 
Lexington Ave., New York 17, N, Y. 


Rome Products 


SILVER and SILVER ALLOYS. See also 
Contacts and Contact Points. For Solder, 
see Brazing Alloys, Silver 


—- Co., Inc., 113 Astor, Newark 5 

Brainin Co., C. 8., 318 Washington, Mt 
Vernon, N. Y 

Deringer Metallurgical Corp., 8129 Monti- 
cello Ave., Skokie, Ill. 

Fansteel Metallurgical Corp., 
cago, Ill 

General Plate Div., Metals and Control 
Corp, 1907 Forest Attleboro, Mass 

Handy & Harman, 82 Fulton, New York 
38, N. Y 

Mallory & Co., Inc., 
6, Ind. 

Ney Co., 
Conn. 

Sel Rex Corp., 155 Manchester Pl.. New 
ark 4, N. J 

Wilson Co., H 


North Chi- 


P. R., Indianapolis 
J. M., P.O. Box 990, Hartford 1 


A., Route 22, Union, N. J 


SLEEVE BEARINGS. See Bearings and 
Bushings. 


SLEEVING, SATURATED. See Tubing 
and Sleeving. Braided Fabric. 


SLEEVING and TAPE, ASBESTOS 


Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 

See pn. Box 14, New York 16, 
N.Y 


Raybestos-Manhattan, Inc., Plastic Prod- 
ucts Div., Manheim, Pa. 


SLIDE ASSEMBLIES 
Radio Tyeepeney Laboratories, Inc., Boon- 
ton, N. . 


SLIDE RULES, CALCULATING 
Keuffel & Esser Co.. Hoboken, N. J. 


SLIP RINGS. See Rings, Collector. 


SLOT INSULATION. See Fabrics, Insulat- 
ing; Mica; Paper, Insulating; Tubing 
and Sleeving, Braided Fabric. 


SLOT PEGGING MACHINES, 
ARMATURE 


Chapman. Electrical -Works, P. E 
Chouteau..Ave:, St. Louis’ 3, Me 


1820 


SLOTTERS, MICA. See Commutator Saws 
and Slotters 


SOCKET SCREW KEYS and 
WRENCHES 


Allen Manufacturing Co., 
Hartford 5, Conn 

Bristol Co., Waterbury 20, Conn 

—s Pressed Steel Co., Jenkintown 9. 
>. 
‘a. 


133 Sheldon, 


SOCKETS and ADAPTERS. RADIO. See 
Plugs and Receptacles. 


SOCKETS and RECEPTACLES, LAMP 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorne, Hartford 6, Conn. 

Automatic Electric Sales Corp., 10388 W 
Van Buren, Chicago 7, Ill 

Circle F Mfg. Co., Trenton 4, N. J 

Dialight Corp., 44 Stewart Ave., Brook- 
lyn 37. N. Y¥. 

Drake Manufacturing Co., 1711 W. Hub- 
bard, Chicago 22, Ill 

General Electric Co., Construction Mate- 
rials Div., Bridgeport 2. Conn. 

Pass & Seymour, Inc., Solvay Station, Sy- 
racuse 9, N. Y. 

United States Gasket @o.. Plastics Div. 
f - Garlock Packing Co., Camden 1, 


SOCKETS, FLUORESCENT. See Fluores- 
cent Lamp Auriliaries. 


SOCKETS, VACUUM TUBE 

Amphenol Electronics Corp., 1880 S. 54th 
Ave., Chicago 54, Ill. 

Mycalex Corp. of America, Clifton Blvd., 


Clifton, N. J 
United States Gasket Co.. Plastics Div. 
of 1 Garlock Packing Co., Camden 1, 


N 
SOCKET SCREWS. See Fasteners. 


SOLDERING COMPOUNDS 
(Fluxes, Paste, Liquids, Salts, ete.) 


Chase Brass & Copper Co., Sub. of Ken- 
necott Copper Corp., Waterbury 20, Conn. 

Essex Wire Cup... Wire and Cable Div., 
Fort Wayne, Ind. 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 


JULY 


Handy & Harman, 82 Fulton, New York 
38, N. ¥ 

Kester Solder Co., 
Chicago 39, Ill Z 

London Chemical Co., Inc., 1537 
Slst Ave., Melrose Park, Ill 

National Lead Co., 111 Broadway, 
York 6, N 


4209 Wrightwood Ave.. 
North 
New 


SOLDERING EQUIPMENT 
(iIrens, Machines, etc.) 


General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y¥ 

Ideal Industries, Inc., 1008 Park Ave.. 
Sycamore, Il 


Vulcan Electric Co., Danvers 2, Mass. 


SOLDERLESS CONNECTORS. See Con- 
nectors, Wire and Cable. 


SOLDER PRE-FORMS. See also Brazing 
Alloys, Silver. 

Handy & Harman, 82 Fulton, New York 
38. N. ¥. 

Kester Solder Co., 4209 Wrightwood Ave.. 
Chicago 39, IL 


SOLDER, SELF-FLUXING 
For Silver Solders see Brazing Alloys. 
Kester Solder Co., 4209 Wrightwood Atve.. 
Chicago 39, Ill - 

London Chemical Co., 1537 N. 
Melrose Park, Ill, 
National Lead Co., 111 

York 6, N. ¥ 


Sist Ave., 


Broadway, New 


SOLENOIDS 


Allen-Bradley Co., 
waukee 4, Wis. ie 

Anderson Controls, Inc., 2777 
Rd., Des Plaines, Tl. 

Automatic Electric Sales Corp., 1033 W. 
Van Buren, Chicago 7, Ill 

Automatic Switch Co., 50-M Hanover Rd., 
Florham Park, N. J. 

Cannon Electric Co., Dept. 500. 3209 Hum- 
boldt, Los Angeles 31, Calif. 

Comar Electric Co., 3349 W. Addison, 
Chicago 18, IIL & 
Controls Co. of America, Soreng Div.. 
9551 Soreng Ave., Schiller Park, TL 
Cutler-Hammer, Inc., 1264 St. Paul Ave., 
Milwaukee 1, Wis 

Detroit Coil Co., 2435 Hilton Rd., Detroit 
20, Mich 

Dormeyer Industries, 3414 Milwaukee Ave., 
Chicago. Ill 

General Electric Co., Apparatus Sales Div.. 
Schenectady 5, N. Y ; 

Guardian are 1627-H W. 
Chicago 12, I 

Leach Relay Div., Leach Corp., 5915 Ava- 
lon Blvd., Los Angeles 3, Calif. 

Leland, Inc., G. H., 123 Webster, Dayton 
2, Ohio 

McQuay-Norris Manufacturing Oo., 2822 
Marconi, St. Louis 10, Mo 

Master Appliance Mfg. Coe., Racine 2, Wis. 

Oak Mfg. Co., 1258 Clybourn Ave., Chi- 
cago 10, Ill 

Phillips Gpeet Corp., 59 W. Washington. 
Joliet, 

R-B-M Big Div., Essex Wire Corp. 
Logansport, Ind. 

Trombetta Solenoid Corp., 329 N. Mil- 
*“waukee, Milwaukee 2, Wis 

Electric Corp., Gateway. 
3, 401 Liberty Ave.. 


1816 S. Second, Mil- 
Mannheim 


Walnut, 


Westinghouse e 
Center, Bldg. No 
Pittsburgh 22, Pa 


SPEED INDICATORS. See Tachometers 


SPEED REDUCERS and DRIVES 
For Motorized Units, see Motors, 


Allis-Chalmers, Milwaukee 1, Wis 

Bowmar Instrument Corp., 2415 Pennsyl- 
vania Ave.. Ft. Wayne, Ind 

Century Electric Co., 1806 Pine, St. Louls 
3, Mo. _ 

Eaton Mfg. Co 3307 
Fourteenth Ave 

General Electric Co., 
Schenectady 5, N 

Janette Electric Mfg. Co., 
Il 

Reeves Pulley Co., Columbus, Ind. 


Dynamatice Div. 
Kenosha, Wis. 
Apparatus Sales Div 
Y 


Morton Grove 


SPRINGS, COIL and FLAT 


Accurate Spring Mfg. Co., 3817 W. Lake. 
Chicago 24, Il. 

American Spring and Wire Specialty Ce 
$16 N. Spaulding Ave., Chicago 51, Ml 

American Steel & Wire Div.. U. 8. Stee? 
Corp., Reckefeller Bldg., Cleveland 18 
Ohio 

Associated Spring Corp., Bristol, Conn 

Barnes Co Wallace, Div. Associated 
Spring Corp., Bristol, Conn 

Barnes-Gibson-Raymond, Div. Associated 
Spring Corp., 40300 Plymouth Rd. 


Plymouth, Mich. 
iTion. " John, 85 Cliff, New 


Chatillon & Sons, 
York 38, N. Y. 

Dudek & Bock Spring Mfg. Co., 4016 W 
Grand Ave., Chicago 51, Ill 

Dunbar Bros, Co., Div. Associated Spring 
Corp., Bristol, Conn. 

Garrett Co., Inc., George K., Philadelphia 
34, Pa. 

Gibson Co., William D., Div. Asseciated 
Spring Corp., 1800 Clybourn Ave., Chi- 
cago 14, Tl. 

Gibson Electric Co., 8349 Frankstown Ave. 
Pittsburgh 21, Pa. 

Hunter Spring Co., 22 Spring Ave.. Lans- 
dale, Pa. 

Instrument Specialties Co., Inc., 244 Ber- 
gen Blvd., Little Falls, N. J. (Beryl- 
lium, Copper) 

Lewis Spring & Mfg. Co.. 2646 W. North 
Ave.. Chicago 47, Ill 

Ohio Div., Associated Spring Corp., 1712 
E. ist, Dayton, Ohio 

Raymond Mfg. Co.. Div. Associated Spring 
Corp., Corry, Pa. 
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Vibration won't loosen FLEXLOC self-locking nuts 


Where products must be reliable. 
under vibration, temperature extremes and hard use 
... designers specify rugged, reliable, precision-built 
FLEXLOcC self-locking nuts. 


.. Must stand up 


HERE’S WHY: 

FLEXLOoc locknuts are strong: tensile strengths far 
exceed accepted standards. They are uniform: care- 
fully manufactured to assure accurate, lasting locking 
action. And they are reusable: repeated removal and 


FLEXLOE ocknur 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 


replacement, frequent adjustments, even rough screw 
threads will not affect their locking life. 


Standard FLex.oc self-locking locknuts are available in 
a wide range of standard sizes, types and materials to 
meet the most critical locknut requirements. Your local 
industrial distributor stocks them. Write us for complete 
catalog and technical data. Flexloc Locknut Division, 
STANDARD PRESSED STEEL Co., Jenkintown 9, Pa. 


STANDARD PRESSED STEEL CO. 


DIVISION 


JENKINTOWN PENNSYLVANIA 





FHP motors... engineered 


especially 
for your 
product 


The new RAE M-20 or M-100 Motor. Ven- 
tilated or enclosed. Designed for quality 
but not expensive. Strong, rugged casting 
Ball or sleeve bearings. Can be used with 
ony of RAE's gear units. 
Winding — 
M-20 — Universal or Shunt 
M-100—Permanent Magnet (DC Shunt) 
Voltage — 6 to 220 AC/DC or DC Shunt 
Max. H. P. — 1/30 Continuous 
Weight — Approx. 2 Ibs. 


motors 


RAE engineers are recognized specialists in solving 
difficult FHP motor applications. By careful analysis 
and testing of your product, they can save you time 
and money in selecting the right motor. 

RAE offers outstanding service and amy ina 
large variety of motors. Available in voltages up to 
250, and up to 1/6 H.P. (higher for intermittent 
duty) with many gearhead motor combinations. 
Find out how RAE motors can improve your prod- 
uct and reduce costs as they are doing for other 
leading manufacturers. 

*Send for the *‘RAE"’ Engineering Data Sheet. It will help you 
supply the data necessary for recommendations and prices. 


Ree MOTOR CORP. 


2009 Kewaunee Street 
teats me Arter tial 


AC/DC Universal * DC Shunt Wound + 
DC Series Wound * Gear Reduction 
Motors * Governor Controlled Motors * 
Motors for Rheostat Control * Motors for 
Electronic Control * Permanent Magnet 
Motors and Gearmotors. 


long-lasting accuracy... 
trouble-free performance in 


timing, mixing, compounding, 
ere st Ie MLL Millan) \ tect 


Sound, practical design, quality components and 

precision-controlled assembly insure the long-lasting 

dependability of ZENITH Multi-Circuit Timers. 

They are specified as standard components in 

countless commercial and industrial applications, 

as well as laboratory equipment and home appliances. 
Can be supplied in practically any time cycle 

and with any number of switches. Available 

without synchronous motor for elevator 

control, limit switch, etc. 


IMMEDIATE DELIVERY IN ANY QUANTITY... 
Request bulletin. 


See classified telephone directory 
for name of local distributor 


ZENITH ELECTRIC ry 


152 W. WALTON ST. 
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STAINLESS STEEL. See Steel 
cial Forms and Grades 


Commer 


STAMPINGS, METAL 


Accurate Spring Mfg. Co., 
Chicago 24, Ill 

Aluminum Goods Manufacturing Co., Man 
itowoc, Wis 

American Spring and Wire Specialty Co. 
816 N. Spaulding Ave., Chicago 51. Ill 

Auburn Manufacturing Co., 306-I Stack 
Middletown, Conn 

Barnes Co., Wallace, Div. 
Spring Corp.. Bristol, Conn. 

Barnes-Gibsen-Raymond Div. Associated 
Spring Corp., 40300 Plymouth Rd., Ply- 
mouth. Mich. 

Chase Brass & Copper Co., Sub. of Ken- 
necott Copper Corp., Waterbury 20, Conn. 

Deringer Metallurgical Corp., 8119 Monti- 
vello Ave., Skokie, Il. 

Dudek & Bock Spring Mfg. Co., 4016 W 
Grand Ave., Chicago 51, Il, 

Dunbar Bros. Co.. Div. Associated Spring 
Corp., Bristol, Conn. 

eaeereian Co,. 27 Wright, Newark 5. 


3817 W. Lake 


Associated 


Erie Resistor Corp., Electronics Div., Erie, 
a. 
Federal Tool & Manufacturing Co., 3609 
Alabama Ave., Minneapolis 16, Minn. 
Fryling Mfg. Co., Erie, Pa. 
Philadelphia 


Garrett Co., Inc., George E.. 
34. Pa. 

Gibson Co., William D., Div. Associated 
Spring Corp., 1800 Clybourn Ave., Chi 
cago 4, Til. 

Heyman Mfg. Co., Kenilworth 1, N. J 

Kirk and Blum Manufacturing Co., 3122 
Forrer, Cincinnati 9, Ohio 

Lewis Spring & Mfg. Co., 2646 W. North 
Ave.. Chicago 47, IIL 

Malco Tool and Manufacturing Co., 4021 
W. Lake, Chicago 24, TL 

Mohawk Mfg. Co., Middletown. 
(Threaded) 

Ohio Div., Associated Spring Corp., 1712 
East First, Dayton, Ohio 

Raymond Mfg. Co., Div. Associated Spring 
Corp. Corry, Pa. 

Revere Copper and Brass, Inc., 230 Park 
Ave., New York 17, N. Y. 

Shakeproof Div. of [llinois Tool Works, 
St. Charles Rd., Elgin, Ml 

Sylvania Electric Products, Inc., 1740 
Broadway, New York 19. N. ¥. 

United-Carr Fastener Corp.. Cambridge 
42, Mass. 

Wenco Mfg. Co., 1136 West Hubbard, Chi- 
cago 22. Til 

Winzeler Manufacturing and Tool Co., 1712 
W. Arcade Place, Chicago 12, Ill. 


Conn. 


STAMPINGS, NON-METALLIC 


Auburn Manufacturing Co., 306-I Stack, 
Middletown, Conn. 

Continental-Diamond Fibre Div. of The 
Budd Co., Inc.. Newark 13, Del. 

Ford Radio & Mica Corp., 536-540 63rd 
Brooklyn, N. Y 


Fryling Mfg. Co., Erie, Pa 
— Co., 2799 Lake, Melrose Park. 


Stahlin Brothers Fibre Works, Inc., Dept. 
E, Belding, Mich. 


STARTERS, FLUORESCENT. See Fluo- 
rescent Lamp Auriliaries. 


STARTERS, MOTOR. See Controllers, 
Motor; Push Button Stations. 


STEATITE. See Ceramics 


STEEL (Commercial Forms and Grades) 


Alloy (A) 
Bars (B) 
Carbon (C) 
Coated (D) 
Enameling (B) 
Stainless (N) 
Cold Rolled Only (0) 
Sheets and Strips (8) 
Tubing (T) 
(See also Steel, Electrical) 


Acme-Newport Steel Corp., Newport, Ky. 
(ADES) 

Allegheny Ludium Steel Corp., Oliver 
Bidg.. Pittsburgh 22, Pa. (NS) 

American Steel & Wire Div., U. 8. Steel 
Corp., Rockefeller Bidg., Cleveland 13. 


Ohio (NS) 
Barnes Co., Wallace, Div. 
Bristol, 


Associated 
Spring Corp., Conn. (S-CO) 
(Spring) 


Chase Brass & Copper Co., Sub. of Ken- 
— Copper Corp., Waterbury 20, Conn. 
(N) 

Columbia-Geneva Steel Div.. U. 8. Steel 
Corp., San Francisco, Calif. 

Crucible Steel Co. of America, Chamber 
of Commerce Bidg., Pittsburgh 19, Pa. 
(ABCNS) 

Driver Co., Wilbur B., 1875 Mc Carter 
Highway, Newark, N. J, (Stainless Steel 
Wire 

National Tube Div., U. 8, 
Pittsburgh, Pa. 

Penn Precision Products, Ine.. 
cent Ave., Reading, Pa. (NS) 

Revere Copper and Brass, Inc., 
Ave., New York 17, N. Y¥. (T) 

Ryerson & Son, Inc., Joseph T., Chicago 
80, Il. (ABCDENST) 

Sharon Steel Corp., Sharon, Pa. (ABCD 
ENST) 


Superior Tube Co., Norristown, Pa. (AC 


Steel Corp... 
501 Cres- 
230 Park 


NT) 

Tennessee Coal & Iron Div., U. 8. Steel 
Corp., Fairfield, Ala. 

U._S. Steel Corp., 525 William Penn PL, 
Pittsburgh 30, Pa. (S-ACDN) (T-ACN) 

Washington Steel Corp., 4-BB Woodland 
Ave., Washington, Pa. (NS) 


STEEL, ELECTRICAL (Silicon) 
(Sheets and Strips) 


Acme-Newport Steel Corp., Newport, Ky. 


Allegheny Ludlum _ Steel Oliver 
Bidg., Pittsburgh 22, Pa 

Sharon Steel Corp.. Sharon, Pa 

U. 8S. Steel Corp., 525 William Penn PI., 
Pittsburgh 30, Pa 


Corp., 


STRAIN RELIEFS. See Grips and Clamps 
Strain Relief 


STRIPPERS, WIRE 

Acme Wire Machine Co., 
veax:6, N. ¥. 

Artos Engineering Co., 2737 S. 28th, Mil- 
waukee 7, Wis 

Eraser Co., Inc., Rush Wire Stripper Div.. 
Syracuse 4, N. Y 

Holub Industries, Inc., 445 Elm, Syca- 
more, Ill. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, IIL 

London Chemical Co., Inc., 1537 N. 31st 
Ave., Melrose Park, Ill 

Wenco Mfg. Co 1136 
Chicago 22, Ill 


234 E. 3rd, New 


West Hubbard, 


STRIPS, BLOCKS and BOARDS, 
TERMINAL 


AMP Incorporated, 2100 Paxton, Harris- 
burg, Pa. 

American Lava Corp., Chattanooga 5, Tenn. 

Buchanan Electrical Products Corp., 225 
Rte. 22, Hillside, N. J. 

Burndy Corp., Omaton Div., 
Conn. 

Cambridge Thermionic Corp., 453 Concord 
Ave. Cambridge 38, Mass 

Cutler-Hammer, Inc., 1264 St. Paul Ave., 
Milwaukee 1, Wis. 

Dimco-Gray Co., 210 E. 6th, Dayton 2, 


Norwalk. 


Ohio 

Federal Telephone and Radio Co., Div. of 
International Telephone and Telegraph 
Corp., 100 Kingsland Rd., Clifton, N. J. 

Hart Manufacturing Co., 211 Bartholomew 
Ave., Hartford 1, Conn 

Jones Div., Howard B., Cinch Mfg. Corp., 
Chicago 24, Ill. 

Marathon Electric Mfg. Corp., Cherry & 
Randolph, Wausau, Wis. 

Moiex Products Co., Brookfield, Ill. 
Mycalex Corp. of America, Clifton Blvd., 
Clifton, N. J 
Rex Rheostat Co., Baldwin, L. 1. N.Y. 
Stromberg-Carlson, A Div. of General Dy- 
namics Corp., 117 Carlson Rd., Rochester 


es Se 

Thomas & Betts Co., Inc., 28 Butler, 
Elizabeth 1, N. J 

United States Gasket Co., Plastics Div. 
of _ Garlock Packing Co., Camden 1, 
N. J. 


SWITCHES, AUTOMATIC and MANUAL 


Float (Liquid Level) (A) 
Limit (Snap-Action) (B) 
Magnetic (C) 
Mercury (D) 
Pressure (E) 
Thermal (F) 
Time (G) 
Transfer (H) 
Vacuum (J) 
Canopy and Fixture (K) 
Foot (L) 
Heater (Series Multiple) (M) 
Jack, Key and Lever (N) 
Panel (0) 
Snap (Toggle, Slide, 
Rotary) (P) 
Remote Control (R) 
Selector (8) 
Through-Card (Snap) (T) 
Coarial (U) 
Motor Speed Control (Vv) 
Rotary (Ww) 
Coin (X) 
Push Button (Y) 


See also Circuit Breakers; Push Button 
Stations; Controllers, Motor; Relays: 
Timers. 


ame. Inc., 50 State, Mankato, Minn. 

(GR) 

Adams & Westlake Co., Elkhart, Ind 

Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. (ACEFJPR) 
Allied Control Co., Inc., 2 East End Ave., 
New York 21, N. ¥. (CDGHR) 
Allis-Chalmers, Milwaukee 1, Wis. (RS) 
Anderson Controls, Inc.. 2777 Mannheim 
Rd., Des Plaines, [iL 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorne, Hartford 6, Conn. (ACDHK 
MPRT) 

Automatic Electric Sales Corp., 1033 W. 
Van Buren, Chicago 7, Ill, (BCDGHL 


NRSTVW) 

Automatic Switch Co., 50-M Hanover Rd.. 
Florham Park, N. J. (CHR) 

Automatic Temperature Control Co., Sub. 
of Safety Industries, Inc., 5234 Pulaski 
Ave., Philadelphia 44, Pa. (G) 

Bristol Co., Waterbury 20, Conn. (ADEF 
GJPRS) 

Centralab Div. of Globe-Union Inc., 962 
. Keefe Ave., Milwaukee 1, Wis. 
(NSW) x 

Circle F Mfg. Co., Trenton 4, N. J. 
(KPWY) 

Cissell Mfg. Co., Inc., W. M. 831_S8. 
First, P. O. Box 1143, Louisville, Ky. 
(@) 

Clare & Co., C. P., 3101 Pratt Blvd, 
Chicago 45, Ill. (SW) 

Clark Controller Co., 1146 E. 152nd, Cleve- 
land 10, Ohio (C) 

Comar Electric Co., 3349 W. Addison, 
Chicago 18, Ill. (N) 

Controls Co. of America. Soreng Div.. 
9551 Soreng Ave., Schiller Park, 
(ABELPS) 

Cramer Controls Corp., Box 8, Center- 
brook. Conn. (G) 

Crouse-Hinds Co., Syracuse 1, N. Y. 
(DPSV) 

Curtiss-Wright Corp., Carlstadt, N. J. (F) 

Cutler-Hammer, Inc.. 1264 St. Paul Ave., 
Milwaukee 1, Wis. (EGLPW) 
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Putting a voice in the man-made moon 


America’s first man-made satellite will soon be 


launched into outer space where, traveling in its own 
orbit, it will circle the earth. 

Deep inside will be sensitive electronic instruments 
which will “observe” cosmic activity and “report”’ find- 
ings back to us. Scientists believe that many a mystery 
of the universe may thus be solved. 

Without electrical insulation of exceptional qualities, 
such as CDF supplies, the equipment inside these man- 
made moons could never operate. 

FOR SPECIFIC INFORMATION on CDF products, see 
Sweet’s, Electronics Buyers’ Guide, and other direc- 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 


tories. Then send us your print or your problem, and 
we'll return free samples and technical literature. 
CDF MAKES Dilecto Laminated Plastics « 


Molded Plastics * Micabond Mica Products « Diamond 


Celoron 


Vuleanized Fibre « Flexible Tapes of Teflon*, Silicone, 


and Micabond « Resin-Impregnated Spiral Tubing « 


Complete Fabrication Facilities. 


duPont trademark for its tetrafluoroethylene resin 


CONTINENTAL- DIAMOND FIBRE 


YY A SUBSIDIARY OF THE BUDD COMPANY + NEWARK 13, DELAWARE 











( TWO RELAYS 
ABOUT TO HATCH 


a NEW 
Sensitive Relay with 
High Vibration Resistance 


a NEW 
Crystal Case 
Relay 


ee SIGNALS 


RELAYS 


LONG BRANCH, N. J 








BF. 


* nage 4 
SELF-INSULATED TERMINALS! 


Take advantage of 
e lowest installed cost 
® pressure-connector permanence 
e self-insulated safety 


This complete line of self-insulated Sta-kon terminals gives 
you positive assurance against accidental contact by adja- 
cent terminals. Easier-than-ever to install, they provide 
highly conductive joints . large contact areas . tough, 
stable Nylon insulation... "and a permanent, vise- -like grip 
on the conductor. Color-coded by size for instant identifica- 
tion. Three sizes of terminals will accommodate #22 through 
+10 AWG sizes. Available in ring and fork tongues, as well 
as special styles. Write for our NEW Bulletin 82, showing 


the complete line of Sta-kon terminals, connectors and 
installing tools. 


THE THOMAS & BETTS CO. 


INCORPORATED 
28 Butler Street, Elizabeth 1, New Jersey 


THOMAS & BETTS LTD., Montreal, P. Q., Canada 


ENGINEERED 
MANUFACTURERS OF FINE ELECTRICAL FITTINGS SINCE 1898 
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Daven Co., 536 W. Mt. Pleasant Ave., 
Route 10, Livingston, N. J. (8) 
Denison Manufacturing Co., R. B., 102 


St. Clair Ave., Cleveland 13 
Ohio (B) 


Detroit Controls Corp., Div. of American 


oo W., 


Standard, 5900 Trumbull Ave., Detroit 
8. Mich. (P) 
Dimeo-Gray Co., 210 E. 6th, Dayton 2 
Ohio (G) 


Durakool, Inc.. Elkhart, Ind. (D) 
Eagle Signal Corp., 202 20th, Moline, Il) 


(GQ) 

Edison Industries, Thomas A., Instrument 
Div MrGraw-FEddison Co., Roseland, 
N. J. (FG) 

Site -Bictulloueh. Inc.. San Bruno, Calif 
{ » 

Electro-Snap Switch and Mfg. Co., 4238 
W. Lake. Chicago 24. Ill. (B) 

toctes Switch Corp.. Weymouth 88, Mass 
(sw) 

Fasco Industries, Inc., Rochester 2. N. Y 
(EJO) 


Federal Telephone and Radio Co.. Div. of 
International Telephone and Telegraph 


ae 10@ Kingsland Rd., Clifton, N. J 

(NS) 

— Inc. 17 Pleasant, Ashland, Mass. 
(FP) 

Furnas Electric Co., 1024 McKee, Batavia 
Ill. (ABCEFLO) 

G-V Controls. Inc.. 8 Hollywood Plaza 
East Orange. N. J. (FG) 

General Electric Co., Construction Mate- 
rials Div.. Bridgeport 2. Conn. (S) 


General Electric Co., Anparatus Sales Div 


Schenectady 5. N. Y. (ABCDEFGHJK 
MNOPRSTTVWY) 

Guardian Electric, 1627-H. W. Walnut. 
Chicago 12, Til. (CFGHN) 


Hart Manufacturing Co.. 211 Bartholomew 
Ave., Hartford 1, Conn. (MOPRSU) 
Haydon Mfg. Co., Inc., 2527 Elm, Tor- 
rington. Conn. (G) 
Heinemann Electric Co., 99 Plum. Tren- 

ton 2. N. J. (0) 

Hetherington. Inc., 1200 Elmwood Ave 
Sharon Hill. Pa. (P) 

Kelloge Switchboard and Supply Co.. 79 
W. Monroe, Chicago 3, Til. (8S) (Cross- 
har) 

Lakewood Controle Corp 
Crvstai_ Lake. Ill 

Leach Relay Div.. 


.. 264 E. Prairie 


Leach Corn.. 5915 Ava- 


lon Bivd., Los Angeles 3. Calif. 

Leland. Inc., G. H., 123 Webster, Dayton 
2. Ohio 

Titte'fuse, Des Plaines, Tl, 

Lax Clock Manufacturing Co.. Inc., Water- 
bury 2. Conn. (G) 

MeOuav-Norris Manufacturing Co 2222 


Marconi, St. Lonis 14, Mo 
Mallory & (mo Ine. PR 
& Ind. (QnPSWY) 
Master Annliance Mfg. Co Racine 2, Wie 
Merhanical Industries Production Co., 211 
Ash. Akron 8, Ohio 


(Ra) 
Indianapolis 


Mercoid Corn., 49°91 Relmont Ave., Chi- 
rago 41 TH. (ARCDEFP) 

Micro Switch a Div. of MWinneanolte- 
Honevwel!l 


Regulator Co., Freeport. I! 
(RDFTLSW) 
Miller-Harris 


Instrument Co 601 FE 
Ogden Ave, 


Milwaukee 2. Wis. (@) 

Oak Mfe. Co, 1958 Clybourn Ave.. Chi- 
eaeo 19 Til (NWZ) 

Ohmite Mfg. Co.. 3613 Howard, Skokie 


TH «fNS) 

Pass & Sevmour Inc.. Solvay Station, Sy- 
racnee 9 N.Y 

R-R-M “‘Control’’ Div., Essex Wire Corp., 


Tagansport. Ind 


Rohertshaw-Fulton Controls Co., Acro Div 
Columbnue 16, Ohio (RB) 

Spencer Thermostat Div.. Metals & (on- 
trols Corn 3607 Forest, Attleboro, 
Mass. (EF) 

Sauare D Co 4041 N Richards. Milwau- 
kee 1°. Wie (ARCEFLOPR) 


Stacknole Carhon Co., St 
Stromtere Carlson. A Div 
namics Corp.. 
ee 
Switcheraft Tne Halsted. Chicago 
22. 1. O(N) 

Ther Electric & Muchine Works, 
Jeffercan. Chicago 6, TH. (8) 
Torq Engineered Products. Inc., 
Monroe Redford. Ohio (V) 
Unimax Switch Div.. The W. L. Maxeon 
Corp.. Ives Rd.. Wallingford, Conn. (D) 
Ward Leonard Electric (Co 84 South 

Mount Vernon. N Y. ‘CGHOR) 
Westinghouse Electric Corp Gateway 
Center. Bide. No. 3, 491 Liherty Ave. 
Pittsburgh 30. Pa. (ARCDEFGHLOPS) 
Zenith Flectric Co.. 152 W. Walton, Chi- 
cago 10, Til (HR) 


Marve. Pa. (P) 
of General TDv- 
117 Carlson Rd.. Rochester 


1328 N. 
1A 8S 
34 W 


SYNCHROS. See Servomechanisms 


TACHOMETERS 


Rristol (o., Waterbury 20. Conn. 


General Electric Co., Apparatus Sales Div.. 
Schenectady 5, N. Y. 


Ideal Industries, Inc.. 1008 Park Ave.. 
Sycamore, Ill, 
Reliance Electric & Engineering Co., 24701 


Puclid Ave., Cleveland 17, Ohio 
Weston Electrical Instrument Corn., A Sub 


of Davstrom, Inc., 614 Frelinghuysen 
Ave., Newark 5, N. J. 


TAGS, TERMINAL 
National 


Band & Tag Co., P.O. Box 

9-254. Newport Ky. 

Natvar Corp., 207 Randolph Ave., Wood- 
bridge, N. J, 

TANTALUM 

Fansteel Metallurgical Corp., North Chi- 
cago, 

Mallory & C©o., Inc., P. BR., Indianapolis 
6, Ind. 

TAPE. ADHESIVE and COIL 
FASTENING 

Armstrong Cork Co., 7005 Ingersol, Lan- 


caster, Pa, 
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Dennison Manufacturing Co., 300 Howard 
Framingham, Mass 
Insulation Manufacturers 

Washington Blvd.. Chicago 6, Ill 
Johns-Manville. Dutch Brand Products 
7800 Woodlawn Ave., Chicago 19. Ill 


Corp 565 W 


Kendall Co.. Polyken Sales Div.. 309 W 
Jackson Blvd.. Chicago 6, Tl, 
Minnesota Mining & Mfg. Co., Electrica! 


Products Div 
Paul 6, Minn 

Permace! Tape Corv., State Highway 25 
New Brunswick, N. J 


TAPE. FRICTION and SPLICE 


Insulation Manufacturers Corp.. 565 W 
Washington Blvd... Chicago 6. Ill 
Irvington Div.. Minnesota Mining & Man 
ufacturine Co., 9 Argyle Terrace. Irving 
ton 11, N. J 

Johns-Manville, Box 14, 

N. ¥. 


900 Fauquier Ave. St 


New York 16 


Johns-Manville, Dutch Brand 
7800 Woodlawn Ave. 

Kendall Co.. Polvken Sales Div., 309 W 
Jackson Blvd., Chicago 6, Tl. 

Minnesota Mining & Mfg. Co.. Electrica! 
Products TDiv.. 900 Fauquier Ave., St 
Paul 6, Minn 


TAPE. INSULATING. 
sulating: Sleeving and Tape. Asbestos 
Tape. Friction and Splice: Tape and 
Sheeting. Synthetic Resin. 


TAPE. MAGNETIC RECORDING. See 
Magnetic Recorder Components 


Products 
Chicago 19. Tl 


See Fabrics, In 


TAPE. MICA. See Mica. 


TAPE and SHEETING, SYNTHETIC 
RESIN 
Borden Co., Resinite Dept., Santa Barbara 


Calif 

Continental-Diamond Fibre. A Sub, of The 
Budd Co., Newark 13, Del 

du Pont de Nemours & Co. (Inc.). E. I 
Plastics Div.. Polychemicals Dept., Wil 
mington 98. Del. 

General Electric Co.. Chemical Develep 
ment Dent.. Pittsfield. Mass 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicage 6. Il 

Irvington Div., Minnesota Mining & Manu 


facturing Co.. 9 Argyle Terrace, Irving 
tan 11. N. J. 
Kendall Co. Polyken Sales Div., 309 ¥ 
Jackson Rivd.. Chicago 6, TIl 
Minnesota Mining & Mfg. Co.. Electrics 


Products Tiv., 900 
Taul & Minn 
Natvar Corn. 207 
bridge. N. J 
New Jersey Wood Finishing Co.. Flectricer 
Insulation Dent.. Woodbridge, N. J 
Ravhestos-Manhattan. Ine., Plastic Pro 


Fauquier Ave.. ™ 


Randolph Ave.. Won 


uete Dir Manheim, Pa 
Shamhan & Co W SS 11617 W. Jet 
fereon Rivd. Culver City, Calif 
Tnited States Gasket Co.. Plastics Dt- 


of The Garlock Parking Co 
Nw. 3 


Camden | 


TAPES, MEASURING 


Keuffel & Esser Co.. Hoboken. N. J 


TELEPHONES 


Crouse-Hinds Co Syracuse 1, N. ¥ 

Kelloge Switchhoard and Supply Co., 7% 
W. Monroe. Chicago 3. Til 

National Pneumatic Co., Inec., Holtzer 
Cabot Div. 125 Amory. Boston 19. Maes 

Stromhere-Carlson. A Div. of General Dr 


namice Corp.. 117 Carlson Rd.. Rocheste- 
3.N. Y 


TEMPERATURE CONTROLS. See Cor 
tenle Presenre and Temperature; Relays 
Switches: Thermometers; Thermostats 


TERMINAL BLOCKS. See Strips. 


TERMINALS. See Lugs and Terminals 


TTSTING CHAMBERS. See Chamber 
Test. 


TESTING 
ments 


INSTRUMENTS. See Instru 
Also Tools, Portable. 


THERMAL SWITCHES. See Switches 


THERMISTORS 

General Flectric Co., Metallurgical Prod 
ucts Dept. 11131 E. 8 Mile Ave., De 
troit 32. Mich. 

THERMOCOUPLES 


setts Products, Inc.. 
Boer ;* Co., Inc., 1138 Astor, Newark 5 


Rristol Co., Waterbury 20, Conn 

General Electric Co., Apparatus Sales Div 
Schenectady 5. N. Y¥ 

Rockbestos Products Corp.. 


Chesterland 14 


New Haven 4 


Conn 
Westinghouse Electric Corp Gateway 
Center, Bldg. No. 3. 401 Liberty Ave. 


Pittsburgh 30. Pa 

Weston Electrical Instrument Corp. A sub 
of Davstrom. Inc., 614 Frelinghuysen 
Ave.. Newark 5. N. J 

Wheelco Instruments Div., Barber-Colman 
Co., 1403 Rock. Rockford, Ill. 


THERMOMETERS 

Arsembly Products, Inc., 
Ohio 

Rristol Co.. Waterbury 20, Conn 

MeGraw-Edison Co., Instrument Div 
Dept 53, West Orange. N. I 

Weston Electrical Instrument Corp.. & sub 
of Davetrom. Inc. 614 Frelinghuysen 
Ave.. Newark 5, N 1 

Wheelco Instruments Div 
Co.. 1408 Rock, 


Chesterland 14 


Barber-Colman 
Rockford. Ill 


ELECTRICAL MANUFACTURING 





Cleveland socket head screws 
add extra strength to every assembly 


CLEVELAND STANDARD SOCKET SCREW PRODUCTS When you specify Cleveland socket head screws, you put more 
UNIFIED THREADS—CLASS 3A FIT fastener muscle into every assembly, large or small. And because 
Cleveland can fill all your socket screw needs, you can simplify 


Standard Sizes pieeatel ordering, cut paper work, and speed delivery. 


(diam.) 
eee Miniature screws. Included in the complete Cleveland socket 
Socket head #0 to 1% in Alloy steel, heat treated ; ; 
cap screws (larger sizes avail.) | Wonmagnetic 18-8 stainless  SCYeW line are miniature cap and set screws in all standard diam- 
Sis aaa a eee eters from size #0. Made to very close tolerances, they are avail- 
or ‘ »j > reated : , 1e tic stall > e 
Nonmagnetic 18-8 stainless 2Dle in both heat-treated alloy steel and nonmagnetic stainless steel. 
1 “¢ . . . . 
ore poets) _Mo'® In. cup point only) = Deep, uniform sockets insure high torque, non-slip wrenching, and 
Flat head a ee ee as —_— : a 
iio #4 to % in. se elk ek bee long service life. Threads are fully formed for maximum strength 
screws a Ps and accurate fit. 
Button head 


poet f eee Cleveland socket screws are upset forged, giving them a sym- 


Type 


Set screws 
(cup, half dog, 
flat, cone or 


#0 to 1 in. 
(#0-#3, cup point 
only) 





Shoulder screws | yy metrical, unbroken grain structure in heads, threads and fillets, 
(stripper bolts) | “4 4 


~ Result: greater fatigue and tensile strength, stronger fasteners. 





Y to 1 in. 
Dowel pins (nominal size and 
nae Write for latest literature and technical data. 


Pressure plugs | fgte 1X ” 


Bie Se a THE CLEVELAND CAP SCREW COMPANY 
Socket scrow = enon ni 4444-11 Lee Road, Cleveland 28, Ohio 
eys 


actetneaieae ace tillage te mela ccaceals WAREHOUSES: Chicago e« Philadelphia « New York e Los Angeles 
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WHEN THE HEAT’S ON 


. you can really depend on Star THERMOLAIN® refractory porce- 
lain for exceptional performance in any electrical heating device 
you manufacture ...broilers,. radiant heaters, ranges, water 
heaters, roasters, coffee-makers, air heaters, rheostats, immersion 
heaters . . hundreds more! Star THERMOLAIN offers good mechani- 
cal strength plus excellent thermal shock resistance ...a com- 
bination that means long, trouble-free heating-element life and user 

satisfaction. Want the facts? Standard re- 
fractory shapes are shown on our new data 
sheet together with sizes, weights and other 
pertinent engineering data. Write for a 
free copy. Star Porcelain Company, 

1 Muirhead Ave., Trenton 9, N.J. 


STAR 


porcelain company 


AUTOMATIC VARIABLE PITCH 
PROGRESSIVE UNIVERSAL WINDER 


Versatile ... For Lab. & Prod. Runs... Fast Sim- 
ple Gear Change without Moving Cam & Yoke 


Winds var. pitch prog. 
univ. coils, var. pitch 
solenoids, prog. univ. 
coils and close and 
space wound single 
layer solenoids up to 

2” Land up to 2% 

OD, univ. coils up to 
1%4” wide and up to 

OD, automatic 
pi-wound coils up to 344” total pi-winding length. Also, ran- 
dom wound bobbin coils up to 3” L and up to 3” OD for 
limited production. 

Cams and gears instantly accessible for fast, simple chang- 
ing. Shuttle cams are same physical size to facilitate quick 
changing. Maintenance reduced by continuous automatic lu- 
brication of all high speed gearing during operation. Winding 
speeds up to 1900 RPM, maximum loading distance 5”, wire 
sizes wound 20-44, output end of spindle 5/16” flatted shaft. 
Supplied with tension, winding set-up, cam, motor, automatic 
counter, magnetic brake, positive locking tailstock and gear 
chart. 50:1 or 100:1 ratio available. 

For versatile, fast winding in lab. or prod. 
600-AM. 


GEO. STEVENS MANUFACTURING CO., INC. 
Pulaski Rd. at Peterson, Chicago 30, IIl. 


The Most Complete Line of Coil Winding Equipment Made 


, Specify Model 


THERMOPLASTIC WIRE. 


See Wire and 
Cable, Insulated. 


THERMOSTATIC BIMETALS 


Baker & Co., Inc., 113 Astor, Newark 5 
N. J 

Brainin Co.. C. 8 
Vernon, N. Y 

Bristol Co., 153 
20, Conn 

Chace Co., W. M., 1608 Beard Ave., De 
troit 9, Mich. 

General Plate Div.. Metals and Contre! 
Corp 1907 Forest Attlebor« Mass 

Wilson Co., H. A., Route 22, Union, N. . 


318 Washington, Mi 


Bristol Rd., Waterbury» 


THERMOSTATS 


Acro Manufacturing Co., 
Ohio 

Barber-Colman (Cx Dept, S, 1803 Rock 
Kockford, Ill. 

Bristol Co.. Waterbury 20, 

Curtiss-Wright Corp 

Edison Industries 
ment Div 
land, N. J 

Fenwal, Inc., 17_ Pleasant, Ashland, Mass 

G-V Controls. Inc., 8 Hollywood Plaza 
East Orange, N. J. 

General Electric Co., procaine Sales Div. 
Schenectady 5, N. Y. 

Hart Manufacturing C., 
Ave., Hartford 1. 

Mechanical Industries Production Co., 21) 
Ash, Akron 8, Ohio 

Mercoid Corp., 4201 Belmont Ave.. Chi 
cago 41, Ill. 

Kobertshaw-Fulton Controls Co. 
Columbus 16, Ohio 

Spencer Thermostat Div 
trols Corp., 3607 
Mass. 

Stevens Mfg. Co., 
Mansfield. Ohio 

Still-Man Manufacturing Cor 
164th, New York 56, N. a 

Torq Engineered Products, 
Ohio 

Westinghouse Electric 
Center, Bldg. No. 3, 
Pittsburgh 30, Pa. 

Wheelco Instruments Div., Barber-Colman 
Co., 1403 Rock, Rockford, Ill 

Wiegand Co., Edwin L., 7530 
Bivd., Pittsburgh 8, Pa. 

Wlilcolator Co., 1001 Newark Ave., 
beth, N, J. 


Columbus lt 


Conn. 
Carlstadt, N. J 
Thomas A Instru 
McGraw-Edison Co Rose 


211 Bartholomew 


, Acro Div. 


, Metals & Con- 
Forest, Attleboro, 


Inc., Lexington and 


429-33 E 
Inc., Bedford, 


Corp., Gateway 
401 Liberty Ave., 


Thomas 


Eliza- 


TIMERS, MOTOR 


AEMCO. Inc., 50 State, Mankato, Minn 

Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis. 

Automatic Temperature Control Co., Sub 
of Safety Industries, Inc., 5284 Pulaski 
Ave., Philadelphia 44, Pa. 

Bristol Co., Waterbury 20, Conn. 

Bristol Motor Div., Vocaline Co. of Amer- 
ica, Inc., 108 Coulter, Old Saybrook 


Conn 
Cramer Controls Box 8, 
of America. 


brook, Conn. 
Controls Co. 
9551 Soreng Ave., 
Dimco-Gray Co.. 
Ohio 
Eagle 
ill 
General Electric Co. 


Corp., Center- 
Soreng Div., 
Schiller Park, Ill 

210 E. 6th, Dayton 2, 
Corp., 202 20th, 


Signal Moline 


. Apparatus Sales Div., 
Schenectady 5, N. Y 


Haydon Co., A. W., 234 N. Elm, Water- 
bury 20, Conn. 
Haydon Mfg Co., 2527 Elm, 
rington, Conn. 
Industrial Timer Corp., 1411 
Newark 4, N. J 


Tor- 


McCarter 
Highway, 


Lux Clock Manufacturing Co., Inc. 
bury 20, Conn 

Mercoid Corp., 4201 Belmont Ave., Chi- 
cago 41, Ill. 

Miller- Harris 
Ogden Ave., 

Square D Co., Milwau- 
kee 12, Wis 

Stromberg-Carlson, A Div. of General Dy- 
a Corp., 117 Carlson Rd., Rochester 

Ward Leonard Electric Co., 34 South, 
Mount Vernon. N. Y. 

Westinghouse Electric 
Center, Bidg. No. 3, 
Pittsburgh 30, Pa. 

Zenith Electric Co., 
cago 10, Ill 


TIMERS, SPRING ACTUATED 


Elgin National Watch Co., Micronics Div., 
Elgin, Til. 


Water- 


Instrument Co., 601 E. 
Milwaukee 2, Wis 
4041 N. Richards, 


Corp., Gateway 
401 Liberty Ave., 


152 W. Walton, Chi- 


TIME SWITCHES. See Switches 


TOOLS, PORTABLE 

Barber-Colman Co.. Dept. S. 1803 Rock 
Kockford, Ill. (Hardness Testing) 

Gardner-Denver, Keller Tool Div., Grand 
Haven, Mich. (Pneumatic) 

Master Appliance Mfg. Co., Racine 2, Wis 

Ryerson & Son, Inc., Joseph T., Chicago 

Leyd, 


80. ML 
1022-32 N. Sixth, 
St. Louis 1, Mo. 


Scruggs Co., 
Syntron Co., Homer City, Pa. 

Thomas & Betts Co., Inc., 28 Butler, 
Elizabeth 1, N. J. (Terminal Tools) 
United States Steel Supply Div.. United 
States Steel Corp... 208 S. La Salle, 

Chicago 4, Ill 


TRACING CLOTH, FILM and PAPER 


Keuffel & Esser Co., Hoboken, N. J 
Ozalid, A Div. of General Aniline & Film 
Corp., Johnson City, N. Y. 


TRANSDUCERS, PRESSURE 


Automatic Temperature Control Co., Sub 
of Safety Industries, Inc., 5234 Pulaski 
Ave., Philadelphia 44, Pa. 


Electro Products Laboratories. Inc., 4501 
N. Ravenswood Ave., Chicago 40, IBD 

Servomechanisms, Inc., Mechatrol Div., 625 
Main, Westbury, L. I, N. Y. 


TRANSFER SWITCHES, See Switches 


TRANSFORMER HOUSINGS. 
nets, Sheet Metal. 


See Cabi 


TRANSFORMERS, ELECTRONIC 


Acme Electric Co., Cuba, N. Y. 

Caledonia Electronics & Transformer Corp.. 
Dept EM-7, Calec lonia, JN. Be 

Chicago Standard Transformer Corp so 
Addison Chicagi 18 Ii! 

Comar Electric Co., 3349 W 
Chicago 18, Ill. 

Dano Electric Co., 
Conn, 

Electran Mfg. Co., 1901 
Chicago 14, IIL 

Federal Telephone and Radio Co., 
International Telephone and 
Corp., 100 Kingsland Rd., Clifton, N. J. 

General Transformer Corp., 18240 Harwood 
Ave., Homewood, Ill 

Nothelfer Winding Laboratories, P. O 
Box 455, Dept. 101, Trenton 3, N. J 

RCA Electron Tube Div., Radio Corp 
of America, Harrison, N. J. 

Sola Electric Co., 4633 W. 16th, Chicago 
50. Ill 

Standard Electrical Products Co., 2240 E 
Third, Dayton 3. Ohio 

Texas Instruments Incorporated, 6000 Lem- 
mon Ave., Dallas 9, Texas 

United Transformer Co., 150 Varick, New 
York 13, N. Y. 


Addison, 
93 Main. Winsted. 
Clybourn Ave., 


Div. of 
Telegraph 


TRANSFORMERS, BALLAST. 
rescent Lamp Auxiliaries. 


See Fluo- 


TRANSFORMERS, INSTRUMENT 


CURRENT 

Acme Electric Corp.. Cuba, N. Y. 

Allis-Chalmers, Milwaukee 1, Wis. " 

Chicago Standard Transformer Corp., Jove 
Addison, Chicago 18, Ill 

Comar Electric Co., 3349 W. Addison. 
Chicago 18, TL 

Dano Electric Co.. 93 Main, Winsted. 
Conn. 

Electran Mfg. Co., 1901 Clybourn Ave.. 
Chicago 14, ILL 

Federal Telephone and Radio Co., Div. of 
International Telephone and Seeeren 
Corp., 100 Kingsland Rd., Clifton, Jj 

General Electric Co., Apparatus Sales Dis 
Schenectady 5, N. Y. 

General Transformer Corp., 18340 Harwood 
Ave., Homewood, IIl 

= Electric Co., 4633 W. 16th, Chicago 
50, Ill. 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave.. 
Pittsburgh 30, Pa. 

Weston Electrical Instrument Corp.. & sub 

of Daystrom, Inc., 614 Frelinghuysen 

Ave., Newark 5, N. J. 


TRANSFORMERS, POWER CIRCUIT 
Acme Electric Co., Cuba, N. Y. 


Addison 


Winsted 


Clybourn Ave 


Allis-Chalmers, Milwaukee 1, Wis. 

Chicago Standard Transformer Corp., 35 
Addison, Chicag« 18 Il 

Comar Electric Co., 3349 W. 
Chicago 18, Ill. 

Control, Box 391, Butler, Pa, 

Cutler-Hammer, Inc., 1264 St. Paul Ave 
Milwaukee 1, Wis. 

Dano Electric Co., 93 Main, 
Conn 

Dormeyer Industries. 3414 Milwaukee Ave 
Chicago, IL 

Electran Mfg. Co., 1901 
Chicago 14, Lil. 

Genera! Electric Co., Apparatus Sales Div.. 
Schenectady 5, N. Y¥ 

General Transformer Corp., 18240 Harwood 
Ave., Homewood, Ill 

Hevi Duty Electric Co., Milwaukee 1, 
Wis 

Nothelfer Winding Laboratories, P.O. Box 
455, Dept. 101, Trenton 3, N. J. 

RCA Electron Tube Div., Radio Corp 
of America, Harrison, N. J. 

Sola Mipetie Co.. 4683 W. 16th, Chicago 


50, 
Standard Electrical Products Co., 2240 E 
Machine Works, 114 


Third, Dayton 3, Ohio 
Ther Electric & 
S. Jefferson, Chicago 6, Ill 
United Transformer Co., 150 Varick, New 


York 13, N. Y. 
Wagner Electric Corp., 6454 Plymouth 
Corp., Gateway 


Ave., St. Louis 14, Mo. 
Westinghouse Electric 
Center, Bidg. No. 3, 401 Liberty Ave 
Pittsburgh 30, Pa. 
TRANSFORMERS, VARIABLE 
VOLTAGE 
Acme Electric Corp., 
Comar Electric Co., 3349 W. Addison 
Chicago 18, Ill. 
Electran Mfg. Co., 1901 Clybourn Ave.. 
Chicago 14, TIL 


Hevi Duty Electric Co., Milwaukee 1, Wis 
RCA Electron Tube Div., Radio Corp. of 

America, Harrison, N. 
Standard Electrical Products Co., 2240 E 
803 Middle, Bristol 


Cuba, N. Y. 


Third, Dayton 3, Ohio 
Superior Electric Co., 
Conn, 


TRANSMISSIONS and PULLEYS, 

VARIABLE SPEED 
Lovejoy Flexible Coupling Co., 4802 W 
Lake, Chicago 44, Ill. 


TRANSISTORS and CRYSTAL DIODES 

Clevite Transistor Products, 241 Crescent 
Waltham 54, Mass. 

Federal Telephone and Radie Co., Div. of 
International Telephone and Telegrapb 
Corp., 100 Kingsland Rd., Clifton, N. J 
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QUALIFIED ELECTRO-MECHANICAL 
PRODUCTS FOR THE AIRCRAFT 


Specifically manufactured to 
AND MISSILE INDUSTRIES 


MIL-E-5272 and MIL-S-6807 specifications, 
the JANCO line of LIMIT and ROTARY SELECTOR 
SWITCHES offer duty life in excess of 10,000 double 


cycles. Maximum protection is afforded against splashing 






1211 
iol as 
SELECTOR 








water, condensation, dust, fungus and oil. 
1209 
ROTARY 
SELECTOR 
SWITCH 


Capacity ratings from 1 ampere to 50 plus (resistive 
or inductive) at voltages of 26 volts DC 
to 115 volts AC. 

Let JANCO SWITCHES help you with your 


engineering application. 


atl 
Ais 


ADDITIONAL JANCO PRODUCTS 


© BUS ASSEMBLIES © FLAG TERMINALS e IMPULSE TIMERS 
© SHUNTS-AMMETER © JUMPERS-BONDING, e INSULATION TESTERS 
@ GENERATOR EQUALIZING RESISTORS DISCONNECT, POWER & ELECTRONIC * ANTENNA SHOCK LINKS 











PHONE: 
VICTORIA 9-2107 
AND 
THORNWALL 8-5792 


JANCO _-+@ CORPORATION 


3111 WINONA AVENUE 
BURBANK, CALIFORNIA 






More than 3500 variations of 275 Stock Mold Parts 














MAKE YOUR PRODUCT 
DISTINCTIVE @z ao ettra cot 


For diversity in standard parts 
of thermosetting materials 
(phenolic and urea) in all grades 
of heat and impact resistance, 
leading manufacturers in every 
phase of business rely on Harry 
Davies Molding Company to 
provide the most economical, 
varied, and distinctive designs 
in compression molded 


plastics. 


WRITE TODAY! en ee 
Hew Free Catalog pene i/ 


HARRY DAVIES MOLDING COMPANY Makers of DAKA-WARE Products 
1428 North Wells Street ° Chicago 10, Illinois 
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CLUTCH 
CONTROL 


ad 
CONTROL 


TRANSMISSION 


name Ca be 1G: 
Ce TTC ie 
x Low Cost 


This flexible remote control application, 
which Arens helped engineer for a washing 
machine manufacturer, brought added con- 
venience, simplified operation, and lower 
cost over the conventional bell-crank con- 
trol system. These benefits might also apply 
to your product. Write for information , 


ARENS conrrots, inc. 


2005 Greenleaf Street, Evanston, Illinois 


ONE STOP—SHORT RUN 
STAMPING SERVICE: 





{ 


od 


DRAWING PIERCING DRILLING 


FREDDY 
FEDERAL SAYS: 


A little bit here and 
Sym tes ue 
efficient! Lets get al/ those 

Wt E-bea a8) 42d 


ime, trouble, and 


eri) 


ie 


expense 


TAPPING BLANKING 


Qy> 
a & y 


y 


FORMING STENCILING EXTRUDING 


The next time you require parts of any shape or size up 
to 10"x 14"x 4" thick of any stampable material send 
your print, sketch or part for an... 


TOOL & MFG. CO. | 


Quolity Stampings in 
Small Quantities 


3608 Alabama Ave., Minneapolis 16, Minn. 


General Electric Cv., Electronics Div.. 
Electronics Park, Syracuse 1, N. Y. 
(Germanium & Silicon Transistors 

Hoffman Semiconductor Div. of Hoffman 
Electronic Corp., 930 Pitner Ave., 
Evanston, IL 

International Rectifier Corp.. 1521 E 
Grand Ave., El Segundo, Calif. 

International Kesistance Co., 401 N. Broad 
Philadelphia 8, Pa, 

Hughes Prouucts, Semiconductors, Div. of 
Hughes Aircraft Co., luternational Au 
port Sta., Los Angeles 45, Calif 

RCA Semiconductor Div., Radio Corp. of 
America. Harrison, N. J. 

Sprague Electric Co., 307 Marshall, North 
Adams, Mass. 
Sylvania Electric Products, 1740 

Broadway, New York 19. N. Y. 

Texas Instruments incorporated, 6000 Lem 
mon Ave., Dallas 9. Texas 
Transitron Electronic Corp., 
Mass. 

Westinghouse Electric Corp Gateway 
Center, Bldg. No. 3, 401 Liberty Ave.. 
Pittsburgh 22, Pa. 


TUBE PARTS (Electronic). 
trenic Tube Components, 


TUBES, CATHODE RAY 


Du Mont Laboratories, Inc.. Allen B., 760 
Bloomfield Ave., Clifton, N. J. 

General Electric Co., Tube Dept., Schenec 
tady 5, N. Y. 

Radio Corp. of America, Tube Div.. Har- 
rison, N. J. 


TUBES, ELECTRON (industrial) 


Amperite Co., Inc.. 561 Broadway, New 
York 12, N. Y. 

Du Mont Laboratories, Inc., Allen B.. 760 
Bloomfield Ave., Clifton, N. J. 

Eitel-McCullough, Inc., San Bruno, Calif 

ae Inc., 127 Sussex Ave., Newark 

Federal Telephone and Radio Co., Div. of 
International Telephone and Telegraph 
Corp., 100 Kingsland Rd., Clifton, N. J 

General Electric Co., Tube Dept., Schenec- 
tady 5, N. Y¥. 

Hughes Products, Electron Tube, Div. of 
Hughes Aircraft Co.. International Air- 
port Sta.. Los Angeles 45, Calif. 

Radio Corp. of America, Tube Div., Har- 
rison, N. J. 

Sylvania Electric Products, Inc., 
Broadway, New York 19, N. Y. 
Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave.. 

Pittsburgh 30, Pa. 


TUBES, METALLIZED GLASS. 
Glass, Technical. 


TUBES, PHOTOELECTRIC. See Photo- 
electric Cells and Tubes. 


TUBES, THERMOCOUPLE 


Bristol Co., Waterbury 20, Conn. 
Kanthal Corp.. 3 Amelia Place, Stamford, 
Conn. 


TUBING, ALUMINUM. See Alumtoum. 


TUBING, BRASS, BRONZE and COP- 
PER. See Brass, Bronze and Copper. 


Inc., 


Wakefield, 


See Elec 


1740 


See 


TUBING, FIBRE. See Fibre. 


TUBING, LAMINATED METAL. See 
Laminated Metals, Precious and Base 


TUBING, MICA. See Mica. 


TUBING NICKEL and NiCKEL ALLOY. 
See Nickel and Nickel alloy. 


TUBING, PAPER 


Cleveland Container Co.. 
Ave., Cleveland ?. Ohio 

Continentai-Diame.d Fibre. A Sub, of The 
Budd Co, Newark 13, Del. 

Paramount Paper Tube Corp., 612 Lafay- 
ette, Ft. Wayne 2, Ind. 

Precision Paper Tube Co., 
Charleston, Chicago 47, Ill. 


TUBING, SILVER. See Silver and Silver 
Alloys. 


TUBING and SLEEVING, BRAIDED 
FABRIC. (Textile or Glass-Fibre treated 
with lacquer, varnish or synthetic resin.) 


Bentley, Harris Mfg. Co., 1205 Barclay, 
Conshohocken, Pa. 

Borden Co., Kesinite Dept., 
Calif, 

Brand & Co., Inc., 
Conn. 

Continental-Diamond Fibre, A Sub. of The 
Budd Co.. Newark 13, Del 


6201 Barberton 


2035 ~=W. 


Santa Barbara, 


William, Willimantic, 


Insulation Manu‘acturers Corp., 565 W 

Washington Bl:d., Chicago 6, Ill. 

Irvington Div.. Winnesota Mining & Manu 
facturing Co © Argyle Terrace, Irving 
ton 11.N J. 

L.O.F. Glass Fivers Co., 1801 Madison 
Ave.. Toledo 1_ Ohio 

Natvar Coro. 207 Randolph Ave., Wood- 
bridve N 

Owens «‘orning Fiberglas Corp., 598 Madi- 
son Ave., New York 22, N. Y. 

Vartict Corp., 4 W. Court, Rome, N. Y 

Westinghouse Electric Corp.. Gateway 
Certer Bidg No. 3, 401 Liberty Ave., 
Pittsburch 30. Pa 

Westline I‘:oducts, Div. of Western Litho- 
graph Cu, 600 E. 2nd., Los Angeles 

54, Calif, 


TUBING and SLEEVING, EXTRUDED 
PLASTIC 

ee Co., Resinite Dept., Santa Barbara, 
Cali 

Brand & Co., Inc., William, Willimantic, 


Conn, 
General Electric Co., Plastics Dept.. 


Decatur, Iil, 


Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 

Irvington Div., Minnesota Mining & Manu 
facturing Co, 9 Argyle Terrace, Irving 
wn ll, N. J, 

National Vulcanized Fibre Co., Wilming- 
ton ¥9, Del, 

Natvar Corp.,_207 Randolph Ave., Wood - 
vridge, N. J, 

New Jersey Wvod Finishing Co., Electrical 
Insulation Dept., Woodbridge, N. J. 
Phalo Plastics Corp., Commercial & Foster, 
Worcester 8, Mass. 
Rogan Brothers, suvz7 N. 

skokie, Ill. 

United States Gasket Co., Plastics Div. of 
The Garlock Packing Co., Camden 1, 
N. J. 

Vartiex Corp., 504 W. Court. Rome, N. Y 
Westline Products, Div, of Western Litho- 
graph Co., 600 E, 2nd., Los Ang 
o4, 
TUBING STEEL. See Steel, 

Forms and Grades. 


TUNGSTEN. 
Fansteel Metallurgical 


cago, . 
Mallory & Co, Inc., P. R., 


6, Ind. 


Monticello Ave., 


Calif, 


Commerctu! 


See also Contacts, 
Corp., North Chi- 


Indianapolis 


UNDERCUTTERS, MICA. See Mica 


Undercutters, 


UNIVERSAL JOINTS 


Flexible Coupling Co., 
Chicago 44, Ill, 


Lovejoy 4802 W. 


Lake, 
VACUUM TUBES. See Tubes, Cathode 
Kay; Tubes, Electron. 


VALVES, MANUAL and MECHANICAL 


Koss Operating Valve Co., 133 E. Golden 
Gate Ave., Detroit 3, Mich. 


VALVES, MOTORIZED or SOLENOID 
UrERATED 


Automatic Switch Co., 50-M Hanover Rd.. 
Florham Park, N. J. 

Automatic Temperature Control Co., Sub 
of Sufety Industries, Inc., 5234 Pulaski 
Ave.. Philadelphia 44, Pa. 

Barber-Colman Co., Dept. 8, 1803 Rock, 
ttockford, Il, 

Briswi o., Waterbury 2. Coun 

Controls Co. of Awerica, Sereng Div.. 
9551 Soreng Ave.. Schiliec Park, Lil. 

General Mlecarie Co. poe atus Sales Div.. 
Schenectady 5, N. Y,. 

McQuay-Norris Manufacturing Co.. 2322 
Marconi, St. Louis 10, Mo. : 

Mercoid Corp., 4201 Belmont Ave., Chi- 
cago 41, Il. 

Ross Oper.ting Valve Co., 183 BE. Golden 
Gate Ave., Detroit 3, Mich. 

Skinner Electric Valve Div., New Bricain, 
Conn. 

Westinghouse Electric Corp.. Gateway Cen 
ter, Bidg. No. 3, 40: Liberty Ave, 
Pittsburgh 30, Pa. 


VARNISHED FABRICS. 
insulating. 


VARNISHES, COMPOUNDS and 
RESINS, INSULATING 


Acme Wire Co., 1255 Dixwell Ave, 
Haven 14, Conn. 

Borden Co., Resinite Dept., Santa Barbara 
Calif. 

Borthig Co., Inc., George C., Drawer 115, 
Kast Rutherford 6, N. J. : 

Brand & Co., Inc., William, Willimantic, 
Conn, 

Celanese Corp., 
Newark 5, N. J. 

Ciba Co., Inc., 627 Greenwich, New York 
To & A 
Dow Corning Mich 

(Silicone) 

du Pont de Nemours & Co., 
Plastic Div., Polychemicals 
Wilmington 98, Del. ss 

Durez Plastics Div. Hooker Electro- 
chemical Co., 1307 Walck Road, North 
‘Tonawanda, N. Y. 

General Electrie Co., Laminated Products 
Dept., Coshocton, Ohio 

Insulation Manufacturers Corp., 565 W. 
Washington Bivd.. Chicago 6, Ill. 

Irvington Div., Minnesota Mining & Manu- 
facturing Co., 9 Argyle Terrace. Irving- 
ton ll, N. J. on 

London Chemical Co., Inc., 1537 N. 3ist 
Ave., Melrose Park, Ill. 

Mica Insulator Co., Sub. of Minnesota 
Mining & Manufacturing Co., Schenec- 
tady 1, N. 

Minnesota Mining & Mfg. Co., Electrical 
Products Div., 900 Fauquier Ave., St 


Paul 6, Minn 
200 Bush, 


Oronite Chemical Co. 
Francisco 4, Calif, 

Sherwin-Williams Co., General Industrial 
Div,. Cleveland 1, Ohio 

Union Carbide Corp., Sillicones Div., 420 
Lexington Ave., New York 17, N. Y¥ 

Westinghouse Electric Corp., Gateway Cen 
ter, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 30, Pa. 

Zophar a Inc., 112-130 26th, Brooklyn 
sz, N. Y¥. 


See | ,orics. 


New 


of America, 290 Ferry, 
Midland, 


(Inc.), E. 1. 
Dept.. 


Corp., 


San 


VARNISHES, FINISHING. See Lacquers. 
Enamels, Paints and Varnishes, Finish- 
ing. 


VARNISHES, INSULATING. See Var- 
nishes. Compounds and Resins. 


V-BELTS. See Drives, Belt. 


VIBRATION TEST MACHINES 


General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 

Westinghouse Electric Corp., Gateway Cen- 
ter, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 30, Pa. 
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That which has been 


Quality - Endurance - Dependability 
















The literal translation of the above phrase—Q.E.D.—'’That which has been 
Proven’’—is a byword in our business, as is our slogan—"Quality, Endurance, 
Dependability.” Every relay . . . every key . . . every heavy duty switch 
turned out by Lakewood must first be proved for Quality, Endurance and De- 
pendability. That is why more and more Engineers are specifying Lakewood 
Controls Corp. on their blueprints. For Q. E. D. in Electro Mechanical Products, 
why don’t YOU specify LAKEWOOD. 


Write for Lakewood’s latest brochure which describes and illustrates 
the most popular relays and switches. 


Type 1 Relay. Highly sensitive, adaptable 
for marginal operation and provides fast 
closing and opening of a maximum number 
Type 5 Relay. Coil terminals unusually sturdy of cuits 
and easily accessible. Located at rear of relay 

so that wiring is concealed when relay is 

mounted. 























Lakewood Controls Corp. 
264 E. Prairie St Crystal Lake, Illinois 


DYKEM 
hea 5 BLUE for complete 


| avg selection of Basic 
; a Popular package is { f 







8-oz. can fitted with U7 Requirements for your Coil 
aaa atl ai ciety boath tor ann f Winding needs it’s 
soft-hair brush for ap- eee 
Templates plying right at Semele g 






metal surface ready for | ’ 
layout in a few minutes. nding guipment (0. 
The dark blue background 


makes the scribed lines 





show up in sharp relief, Write for complete 
prevents metal glare. In- | 
_ creases efficiency and technical literature 
men accuracy. 









eset, Write for sample 
SB veines™" coat Gaemeie aiece COIL WINDIN Tad Mm 
2303F North 11th St. « St. Louis 6, Mo. Oh oe & mae t Fe NE W YORK 

















FOR IMPREGNATING 
coils, wire coverings, paper forms, 
porous ceramics, etc. 

FOR SEALING 

condensers, batteries, exposed ter- 
minals, etc. 

FOR DIPPING 


electrical component assemblies in- 
cluding corona loss barrier mate 
rials. 


FOR POTTING 

transformers and electrical com- 
C 0 M P 0 U N D S ponent assemblies with varying 

degrees of heat conductivity. 
FOR BLENDING FOR ENCAPSULATING 
to your specifications. Data coils, electrical component assem- 


and samples furnished upon  blies requiring higher thermal and 
request. moisture resistance. 


BIWAX CORPORATION 
3443 HOWARD ST. _— SKOKIE, ILLINOIS 






MARK WIRES PERMANENTLY! 


Easy To Apply Metal Tags, replace 
Obsolete String and Paper Methods 







































@ Aluminum, steel, brass, 
or zinc. 


@ Big variety, many 
styles, and sizes 


@ For aircraft, radio, tele- 
phone, motor and gener- FREE SAMPLES AND FOLDER LISTING 
ator manufacture, etc. ALL STYLES AVAILABLE ON REQUEST 


NATIONAL BAND & TAG CO., P. 0. Box 9-254, Newport, Kentucky 


meen 










READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 





ENCLOSURES 
and PANELS 


Standard Price Includes: 


. PRIME COAT 
NEOPRENE GASKET 
SUB PANEL 
MOUNTING LUGS 


CAPTIVE SCREWS 
* Send for Standard We fabricate custom e : 
Size and Price List enclosures of all types NJ 


H. F. COX CO. 


GRAND RAPIDS > ere 


OPHAR 


-—~~.WAXES 
~~. COMPOUNDS 


A complete range from |2x 12" 
to 60x90". These new engi- 
neered enclosures comply with 
JA.C. specifications and are 
available to help you solve 
your junction box requirements 
at lower prices. 


MICHIGAN 








~ 


Zophar Waxes, resins and compounds 
to impregnate, dip, seal, embed, or pot 
electronic and electrical equipment or 


components of all types, radio, tele 
vision, etc. 


| 
| 
| 
| 
| 
\ 
\ 
| 
| 
| Cold flows from 100°F. to 285°F. plain 
or fungicidal. 
| 
| 
| 
| 
| 
| 
\ 
| 
1 


Special waxes non-cracking at —76°F 


Let us help you with your engineering 
problems. 


For immediate service contact: 
L. E. Mayer, Sales Manager 
A. Saunders, Technical Director 
H. Sounders, Chemical Laborctories 


Phone SOuth 8-0907 


reer MILLS, 


INC. 
112-130 26th Street, 
Brooklyn 32, N. Y. 





338 


601-607 OTTAWA N.W. 





VIBRATORS 


Aerovox Corp.. New Bedford, Mass. 
American Television & Radio Co. St. 
Paul 1, Minn. 

Bristol Co., Waterbury 20. Conn 
Mallory - Co., Inc., P. R., Indianapolis 
ne 
Oak Mfg. Co., 1258 Clybourn Ave.. Chi- 

eago 10, Til 


WAXES and COMPOUNDS 


Biwax Corp., 3443 Howard. Skokie, Ill 

Dow Corning Corp., Midland, Mich. 

General Electric Co., Laminated Products 
Dept. Coshocton, Ohio 

Mica Insulator Co., Sub. of Minnesota 
Mining & Manufacturing Co., Schenec- 
tedy 1, N. Y. 

Minnesota Mining & Mfg. Co., Electrical 
Products Div., 900 Fauquier Ave., St. 
Paul 6, Minn. 

— ae Inc.. 112-130 26th, Brooklyn 


32, N 
WEDGES and PEGS. ARMATURE 


Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6. Ill. 


Mica Insulator Co., Sub, of Minnesota 
Mining Manufacturing Co., Schenec- 
tady 1, 


National dlenbaet Fibre Co., Wilming- 
ton 99, Del. 


WELDING EQUIPMENT 


General Electric Co., Angereme Sales 
Div., Schenectady 5, N (Arc) 

Precision Welder and Flexopress Corp.,° 
3520 Ibsen Ave., Cincinnati 9. Ohio 

Revere Copper and Brass Inc., 230 Park 
Ave.. New York 17, N. Y. 

Unitek Corp., 258 Halstead Ave., Pasa- 


dena 8, Calif. 

Westinghouse Electric Corp., Gateway Cen- 
ter, Bidg. No. 3, 401 Liberty Ave., 
Pittsburgh 30. Pa. 


WELD NUTS. See Fasteners. 


WHEELS, BLOWER 


Master Appliance Mfg. Co., 
Torrington Manufacturing Co., 
Cean. 


WINDING MACHINES. See Coil Wind- 
ing Machines, 


WIRE and CABLE, BARE 


American Brass Co., Waterbury 20, Conn 

American Steel & Wire Div., U. S. Steel 
Corp., Rockefeller Bldg., Cleveland 15, 
Ohio 

Anaconda Wire and Cable Co., 25 Broad- 
way, New York 4, N. Y. 

Chase Brass & Copper Co., Sub. of Ken- 
necott Copper Corp., Waterbury 20, Conn. 


Racine 2, Wis. 
Torrington, 


Cornish Wire Co., Inc., 50 Church, New 
York 7, N. 

Essex Wire Corp.. Wire and Cable Div., 
Fort Wayne, Ind. 

General Cable Co., 


420 Lexington Ave., 

New York 17, N. Y. 

General Electric Co., Construction Mate- 
rials Div.. Bridgeport 2, Conn. 

Page Steel & Wire Div., American Chain 
& Cable Co., P.O. Box 692 Monessen, 
we (Stainless or Carbon Steel, Armature 
Sanding) 

Phelps-Dodge Copper Products Corp., 
Wayne, Ind. 

Riverside-Alloy Metal Div., H. K. Porter 


Fort 


Co., Inc., Riverside, N. J. 

Roebling’s Sons Corp., John A., Sub. of 

enerade Fuel & Iron Corp., Trenton 

Rome Cable Corp.. Rome, N. Y. 

ayrwn & Son, Inc., Joseph T, Chicago 

80, 
Sylvania Electric Products, Inc.. 1740 
Broadway, New York 19, N. 
WIRE and CABLE, INSULATED 
Asbestos (A) 
Rubber (B) 
Varnished Fabric (Cc) 
Thermoplastic (T) 
Coaxial Cable (X) 
American Steel & Wire Div., U. 8. Steel 
Corp., Rockefeller Bldg., Cleveland 15, 
Ohio 

Amphenol Electronic Corp., 1830 S. 54th 
Ave., Chicago 54, Ill, (X) 

Anaconda Wire and Cable Co., 25 Broad- 

way, New York 4, N. Y. (ABCTX) 


Belden Mfg. Co., 4633 W. 
Chicago 44, Ill, (ABTX) 


Van Buren, 





Brand & Co., Inc., William, Willimantic, 


Conn. (TX) 

Chase Brass & Copper Co., Sub. of Ken- 
necott Copper Corp., Waterbury 20, Conn 

Continental Wire Corp., W allingford, 
Conn. (ATX) 

Cornish Wire Co., Inc., 50 Church, New 
York 7, N. Y. (BT) 

Compe Co., Carol Cable Div., Pawtucket. 
a 

astern Insulated Wire Corp., Walling 
ford, Conn. (ABCT) 

Essex Wire Corp., Wire and Cable Div., 


Fort Wayne, Ind. (BT) 
Federal Telephone and Radio Co., Div. of 
International Telephone and Telegraph 





Corp., 100 Kingsland Rd., Clifton, N. J 
(TX) 

General Cable Corp., 420 Lexington Ave., 
New York 17, N. Y. 

General Electric Co., Construction Mate- 
rials Div., Bridgeport 2, Conn. (ABCX) 

Hitemp Wi Inc 26 Windsor Ave., 
Mineola, N. Y. (T) 

Phalo Plastics Corp., Commercial & Fos 


ter, Worcester 8, Mass. (TX) 
Phelps-Dodge Copper Products Corp., 
Wayne, Ind. (ABCTX) 


Fort 


Plastoid Corp., 42-61 24th, Long Island 
City 1, N. ¥ 

Rockbestos Products Corp., New Haven 4, 
Conn. (AT) 

Roebling’s Sons Corp., John A, Sub. of 
Coloende Fuel & Iron Corp., Trenton 
2, N. d 

Rome Cable Corp., Rome N. Y. (BTX) 

Royal Electric Corp., Pawtucket, R. I 
(ABT) 


U. S. Rubber Co New 


York 20, N. Y 


WIRE CUTTERS and STRIPPERS. See 
Strippers. Wire 


WIRE. MAGNET 


Acme Wire Co., 1255 Dixwell Ave., 
Haven 14. Conn 

Anaconda Wire and Cable Co., 25 Broad- 
way, New York 4, N. Y. 

Belden Mfg. Co., 4633 W. Van Buren 
Chicago 44, IIL 

Chase Brass & Copper Co., Sub. of Ken. 
necott Copper Corp., Waterbury 20, Conn 

Electric Auto-Lite Co.. Wire and Cable 
Div., Port Huron, Mich. 

Essex Wire Corp., Magnet Wire Div.. 
Fort Wayne 6, Ind 

General Cable Corp., 420 Lexington Ave. 
New York 17, N. Y. 

General Electric Co., Construction Ma 
terials Div., Bridgeport 2, Conn. 

Hitemp Wires, Inc., 26 Windsor Ave.. 
Mineola, N. 

Phelps-Dodge Copper Products Corp., Inca 
Manufacturing Div.. Fort Wayne, Ind 

Rockhestos Products Corp., New Haven 4. 
Conn. 

Roebling’s Sons Corp., John A.. Sub. of 
a aes Fuel & Iron Corp., Trenton 2. 


Rockefeller Center, 


New 


Rome Cable Corp., Rome, N. Y. 

Sprague Plectric Co., 307 Marshall, Nortl 
Adams, Mass 

Tensolite Specialties, Inc., 198 Main, 
Tarrytown, N. 

WIRE, RESISTANCE 

Bristol Co., Waterbury 20, Conn. 

Driver Co., Wilbur B., 1875 McCarter 


Highway, Newark 4, N. J. 
Driver-Harris Co., Harrison. N. J. 
Kanthal Corp., 3 ‘Amelia Place, Stamford. 


Conn. 
P. O. Box 990 Hartford 1, 


Ney Co., J. M., 
Conn 
H. K. Porter 


Riverside-Alloy Metal Div., 


Co., Inc., Riverside, N. J. 
WIRE TIES 
H. F. Hanscom & Co., Inc., 6 Virginis 


Ave., Providence 5, R. I 


WORK FEEDERS 
Mead Specialties Co., 4114 N. Knox Ave. 
Dept. E-47, Chicago 41, IIL 


WORMS and WORM WHEELS. See 
Gears and Pinions. 


WRENCHES, SOCKET SCREW. See 
Socket Screw Keys and Wrenches. 


YARNS, BRAIDING and SERVING. See 


Fabrics, Insulating. 

ZINC 

New Jersey Zinc Co., 160 Front, New 
York, N. Y 


Electrical Coil Windings 


For 40 years . . . specializing in all types of 


coils to customers’ specifications. Design or 


engineering assistance available on request. 


COTO-COIL CO., INC. 


SINCE 1917 


63 Pavilion Avenue 


JULY 


Providence 5, Rhode Island 
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Multiple Reprints 
at Quantity Prices 


e For each of the four design compendiums now 
available (see reviews on page 280) the supply 
now on hand is sufficient to fill modest quantity 
orders. Since handling expense is a significant cost 
element in the distribution of these Multiple Re- 
prints, grouping of orders makes substantial sav- 
ings in cost per copy. To further reduce cost, ac- 
counting and invoicing operations involved in 
open-account billing are eliminated by requesting 
remittance with order. 


Prices per copy given in the table below are for 
single shipments in the quantities shown on orders 
accompanied by remittance. 


Quantity per shipment 
Title ] 5 25 
Electrical Insulation and 
Dielectrics 3. 2.75 2.50 


Servo Series B 1.35 1.25 


Practical Circuits for 
Grid Control of 
Thyratrons ' 175 1.50 


Human Engineering . 2.25 2.00 


Send orders with remittance (including 3 per 
cent sales tax for New York City deliveries) to 


Reader Service Department 
The Gage Publishing Company 
1250 Sixth Ave., New York 20 


Prices given above include shipping charges. 
Be sure to enclose address to which shipment is 
to go; make checks payable to The Gage Publish- 
ing Company. Orders at these prices can be filled 
only when payment accompanies the order. 


READER INQUIRY SERVICE CARDS, PRECEDING BACK COVER 





PRODUCT 
INFORMATION 


where you can always find 
a source of supply for any 
material or product you need! 
THOMAS REGISTER 


461 EIGHTH AVE., NEW YORK 1, N. Y. 





FOLDING DOUBLE CUPPED WASHER LUGS 


CCam Solderless mum) 0 


Oooo Easy to Apply (= 


No Special Tool Needed a 
oa 2 One-Piece Construction A 


==" Jee} = 


m= tT & HUDEPOHL, INC. 


1043 EVANS STREET, CINCINNATI 4, OHIO 








Fully Automatic — Air Powered — SPEEDCRAFT 
CABLE STRIPPER 


Can be built to strip any size or lengt! 
Backed by 30 years experience 


Does the 
Job Right— 


AT LESS 
COST .. 


Precision built to last a lifetime. An abundance of power at tremendous 
speed with no damage to copper strands — easy to operate — always in 
service. No repair parts except knives ever sold. Send 3 foot sample end 
stripping specifications for full data. 

Pp ER co 1729 EASTHAM AVE., 
WIRE STRI P . E. CLEVELAND, OHIO 





no place for 
do-it-yourself 


commutators 


are our business 


Why get all tied up in the intri- 
cacies of commutator building? 
We have the experience, all the 
materials, and the facilities to 
build any quantity. Sizes 7/16” 
to 4” diameter. Our plant is mod- 
ern and designed specifically for 
the economical manufacture of 
commutators and slip rings. You 
get custom quality at production 
line cost. 

Delegate your commutator 
and slip ring manufacture to spe- 
cialists. Reap the benefit of lower 
costs and on-time delivery. 


ame Ld 


Electric Products Co. 


INDEX TO ADVERTISERS 


lo communicate with advertisers either write direct or use postcards furnished 
expressly for that purpose which appear just preceding back cover. 


AGA Div., Elastic Stop Nut Corp. of 
America 


Acme Electric Corp. 

Acme-Newport Steel Co., A Sub. of Acme 
Steei Co. 

Acme Wire Co., The 

Adams & Westlake Co., The 

Akron Porcelain Co. 

Allegheny Ludlum Steel Corp. 

Allen-Bradley Co. 

Allied Research Products, Inc. 

Allis-Chalmers, General Products Div. 56, 

Aluminum Co. of America 

American Brass Co., The 

American Chain & Cable Co., Inc., Page 
Steel and Wire Div. 

American Lava Corp., A Sub. of Minnesota 
Mining and Manufacturing Co. 

American Platinum Works, The 

Ampex Corp., Instrumentation Div. 


Amplex Div., Chrysler Corp. 
Anaconda Wire & Cable Co., Magnet Wire 
Headquarters 78, 


Appleton Electric Co. 

Arens Controls, Inc. 

Armstrong Cork Co., Industrial Div. 
Arnold Engineering Co., The 


Baker & Co., Inc. 
Barber-Colman Co 


267 
290 


Belden Manufacturing Co. Inside Front Cover 


Berkeley Div., Beckman Instruments, Inc. 

Biwax Corp. 

Bodine Electric Co. 

Borg Equipment Div., The George W. 
Borg Corp. 

Bristol Motor Div., Vocaline Co. of Ameri- 
ca, Inc, 

Brush Electronics Co., Div. of Clevite 
Corp. 42, 

Bussman Mfg. Div. (McGraw-Edison Co.) 


Caledonia 
Corp. 


Electronics and Transformer 


Cambridge Thermionic Corp. 
Cannon Electric Co. 
CaPlugs Div., Protective Closures Co., Inc. 


Centralab, A Div. of Globe-Union 
Inc. $3. 


Century Electric Co. 

Chace Co., W. M. 

Chase Brass & Copper Co., Sub. of Kenne- 
cott Copper Corp. 

Chatillon & Sons, John 

Cissell Mfg. Co., Inc., W. M. 

Clark Controller Co., The 

Cleveland Cap Screw Co., The 

Clevite Transistor Products, A Div. of 
Clevite Corp. 46, 

Coil Winding Equipment Co. 

Columbia-Geneva Steel Div., United States 
Steel Corp. 

Comar Electric Co. 

Constantin & Co., L. L. 


Continental-Diamond Fibre, A Sub. of 
The Budd Co. 


Continental Felt Co., Inc. 

Controls Co. of America 

Cords Limited Div., Essex Wire Corp. 
Cosmo Plastics Co. 

Coto-Coil Co., Inc. 

Cottrell Paper Co., Inc. 

Cox Co., H. F. 

Croname Inc, 

Crouse-Hinds Co. 


229 
337 


2 


278 


43 


Cutler-Hammer, Inc. 


Cyclohm Motor Corp., Div. of Howard 
Industries, Inc. 


Dales Co., The Franklin 

Dano Electric Co., The 

Davies Molding Co., Harry 

Deluxe Coils, Inc. 

Diehl Manufacturing Co., Electrical Div. 
of The Singer Manufacturing Co. 172, 

Dow Chemical Co., The 

Dow Corning Corp. 

Driver-Harris Co. 

Durakool, Inc. 248, 


Durez Plastics Div., Hooker Electrochem- 
ical Co, 64, 


Dykem Co., The 


Eclipse-Pioneer Div., 
Corp. 

Elastic Stop Nut Corp. of America 

Electran Mfg. Co. 


Electrical Industries, A Div. of Philips 
Electronics, Inc. 


Electric Motor Corp., Div. of Howard In- 
dustries, Inc. 


Electric Specialty Co. 

Electrons, Inc. 

Electro Switch Corp. : 

Elgin National Watch Co., Electronics Div. 

Enjay Co., Inc. 

Eseco Works, Delta-Star Electric Div., 
H. K. Porter Co., Inc. 

Essex Wire Corp., R-B-M “Control” Div., 
Wire and Cable Div., Cords Limited 
Div. 


Bendix Aviation 


Fansteel Metallurgical Corp. 
Fasco Industries Inc. 
Fastex Div. of Illinois Tool Works 
Federal Tool & Mfg. Co. 
Fenwal Inc. 


57, 216, 


Filtors, Inc. 
Ford Radio & Mica Corp. 
Furnas Electric Co. 


G-V Controls Inc. 188 
Gamewell Co., The 

General Cable Corp. 307 
General Ceramics Corp. 49 


General Electric Co. 
Apparatus Sales Div. 34, 35, 70, 71, 169, 
221, 341 
Insulation Materials 206, 207 


Magnetic Materials Section 313 
Plastics Dept. 54, 55 
General Industries Co., The 250 


General Plate Div., Metals & Controls 
Corp. 325 


Goodrich Chemical Co., B. F., a div. of 
The B. F. Goodrich Co. 281 


Goshen Rubber Co., Inc. 274 
Gries Reproducer Corp. 248 
Guardian Electric 159 


Handy & Harman 60 
Hardwick, Hindle, Inc. 189 


Harrington & King Perforating Co., Inc., 
The 272 
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INDEX TO ADVERTISERS 


To communicate with advertisers either write direct or use postcards furnished 
expressly for that purpose which appear just preceding back cover 


Hart Manufacturing Co., The 
Hassall, Inc., John 

Haydon Co., The A. W. 
Heinemann Electric Co. 
Hermaseal Co., Inc., The 
Heyman Manufacturing Co. 


Hobbs Corp., John W., A Div. of Stewart 
Warner 


Hollingsworth & Vose Co. 


Holtzer-Cabot Moror Div., National Pneu- 
matic Co., Inc. 


Hoover Co., The, Die Casting Div. 
Houghton Laboratories Inc. 

Howard Industries, Inc. 

Hughes Products, Semiconductor Div. 


Hussey & Co., C. G. 


(Div. of Copper 
Range Co.) 


Ideal Industries, Inc., 

Industrial Test Equipment Co, 
Instrument Specialties Co., Inc. 
International Business Machines Corp. 
International Electronic Research Corp. 
International Nickel Co., Inc., The 
International Rectifier Corp. 200, 


Irvington Div., Minnesota 
Manufacturing Co. 


Mining and 


Janco Corp. 


Jones Div., Howard B., 
turing Corp. 


Cinch Manufac- 


Kanthal Corp., The 

Kearfott Co., Inc., A Sub. of General 
Precision Equipment Corp. 

Keuffel & Esser Co. 

Killark Electric Manufacturing Co. 

Kings!ey Machine Co. 

Kirk & Blum Mfg. Co., The 

Krueger & Hudepohl, Inc. 

Kuhn & Jacob Molding & Tool Co. 


Lakewood Controls Corp. 


Lamb Electric Co., The, A Div. of Amer- 
ican Machine and Metals, Inc. 


Leland, Inc., G. H. 
Lovejoy Flexible Coupling Co. 
Lux Cock Manufacturing Co., Inc., The 


MacLean-Fogg Lock Nut Co. 316 
Madison-Kipp Corp. 80 
Malco Tool and Manufacturing Co. 194 
Mallory & Co., Inc., P. R. 44, 227, 317 
Marquette Div., Curtiss-Wright Corp. 212 
Master Electric Co., The Inside Back Cover 
Mechanical Industries Production Co. 286 
Mercoid Corp., The 258 
Methode Mfg. Corp. 324 
Midwestern Instruments a 3 
Midwest Molding and Manufacturing Co. 318 
Minnesota Mining and Manufacturing Co. 69 
Motoresearch Co, 288 
Multi Electric Mfg. Inc. 320 


National Band & Tag Co. 


National Carbon Co., Div. of Union 
Carbide Corp. 


National Lock Washer Co., The 


National Pneumatic Co., Inc., Holtzer- 
Cabot Motor Div. 


National Vulcanized Fibre Co. 
Natvar Corp. 


READER INQUIRY SERVICE CARDS, PRECEDING 


Newbury Industries, Inc. 296 


New Departure, Div. of General Motors 
Corp. 


New Jersey Wood Finishing Co., Electrical 
Insulation Dept, 


New Jersey Zinc Co., The 
New York Belting & Packing Co. 
Nippert Electric Products Co., The 


Nosco Plastics, Inc. 


Oak Mfg. Co. 
Ohmite Manufacturing Co 185, 


Oster Manufacturing Co., 
Div. 


John, Avionic 


Page Steel and Wire Div., 
Chain & Cable Co., Inc. 
Paramount Paper Tube Corp. 
Parker-Kalon Div., General 

Transportation Corp. 


American 


American 


Pass & Seymour, Inc. 


Permacel Tape Corp., A John on & John- 
son Co. 


Phalo Plastics Corp. 
Phelps Dodge Copper Products Corp., 
Inca Manufacturing Div. 20, 


Phillips Control Corp., An Allied 
Paper Corp. Sub. 


Phoenix Electric Manufacturing Co. 


Phoenix Manufacturing Co., Rubber Prod- 
ucts Div. 


Plastoid Corp. 


Potter & Brumfield, Inc., Sub. of Ameri- 
can Machine & Foundry Co. 


Precision Paper Tube Co. 
Prestole Corp. 
Pyle-National Co., The 


R-B-M “Control’’ Div., Essex Wire Corp. 


Racine Electric Products, Div. of Howard 
Industries, Inc. 


Radio Corp. of America, Electron Tube 
Div., Semiconductor Div 38, 39 
Rae Motor Corp. 330 
Revere Copper and Brass Inc. Back Cover 
Rex Rheostat Co. 302 
Reynolds Metals Co. 203 
Richardson Co., The 321 
Robbins & Myers, Inc. , 59 


Robertshaw-Fulton Controls Co., 


Acro Div. 266 
Rockbestos Products Corp. 62 


Roebling’s Sons Corp., John A.. Sub. 
The Colorado Fuel and Iron Corp. 87 


Rogan Brothers 298 
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No Brushes 


G-E Inductrol 
Voltage Regulators 
Mean Reliability 


Because it is an induction regulator, the 


Inductrol maintains *1% a-c output 


voltage without using brushes. 


This means radically lower mainte- 
nance costs than are possible with old 
brush-commutator type regulators. There 
are no brush inspection, cleaning, re- 
placing, or stocking problems. There are 
no commutators to are over or wear 
down. General Electric Inductrols mean 
precise, highly reliable, economical volt- 
age regulation. 

For more information, write Section 
125-7. General Electric Co., Schenectady 
5. N.Y.. or contact your nearest General 
Electric sales office or agent. 


*General Electric Trademark for induction voltage 
regulators 
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Inquiry 


T. get further information regarding anything 
which has been published in this issue—editorial 
or advertising pages—readers should use the post- 


age-prepaid postcards provided here. 


Suggestions 
For Use of 
Reader 


Inquiry 
Service 


To speed up the servicing 
of reader inquiries, two sets 
of postcards are provided 
here. The cards on this page 
are for use in requesting 
data pertaining to the edi- 
torial pages — reprints of 
editorial articles, detailed 
information on new com- 
ponents and materials, also 
manufacturer’s literature as 
reviewed in the editorial 
pages. 

The postcards on follow- 
ing page are for use in re- 
questing further information 
on advertised products or 
services — including techni- 
cal bulletins and other 
printed matter as offered 
in the current advertise- 
ments. 

Readers are requested to 
ask only for data for which 
there is a genuine need, pres- 
ent or potential. Within 48 
hours after receipt, the pub- 
lisher will promptly process 
all cards and will pass along 
a complete record of inquir- 
ies to manufacturers. 


BUSINESS REPLY CARD 


No Postage Stamp Necessary if Mailed in the United States 


POSTAGE WILL BE PAID BY 
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1250 Sixth Avenue 


NEW YORK 20, N. Y. 


BUSINESS REPLY CARD 
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POSTAGE WILL BE PAID BY 
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NEW YORK 20, N. Y. 
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Reader inquiry 








To request information from Editorial pages . . . 


Circle appropriate numbers on card below to request Editorial 
Reprints, detailed information on New Components or Materials, 
or Manufacturer’s New Literature. Please type or print your name 
and address. For publisher record purposes, also be sure to indicate 
principal product of your plant, division or department. 


Those cards which are properly and completely filled out as requested will be processed promptly 
































: : New Components, 
e s NEW COMPONENTS NEW LITERATURE | REPRINTS e e 
a Materials, Equipment 
¢ 1 121 136 151 166 181 | 201 216 231 
) pre See page 164 
2 122 137 152 167 182 | 202 217 232 : 
New or improved end 
3 123 138 153 168 183 | 203 218 233 product designs often have 
4 124 139 154 169 184 | 204 219 234 their beginning in new de- 
5 125 140 155 170 185 | 205 220 235 velopments in components. 
Realizing the importance of 
6 126 141 156 171 186 | 206 221 236 readers keeping posted on 
= 7 127 142 157 172 187 | 207 222 237 all such new components, 
=] s 128 143 158 173 188 | 208 223 238 the editors have scanned the 
¢ field, by personal contact 
=| 9 129 144 159 174 189 | 209 224 239 and by mail, to present only 
| | | 5 3 ° 
| | 3 | 10 130 145 160 175 190 | 210 225 240 that which is new. 
| Pan 131 146 161 176 191 | 211 226 241 
3 12 132 147 162 177 192 | 212 227 242 
2 E | 13 133 148 163 178 193 | 213 228 243 
o ~ _ 
2 5 & | 14 134 149 164 179 194 | 214 229 244 
> Qa -_ -_— 
is jz |§ © |e |15 135 150 165 180 195 | 215 230 245 
& - iV a a 
e oo 
: e . Literature, Printed 
6 = | NEW LITERATURE 
- “ 
3 Matter, Catalogs 
: 121 136 151 166 181 | 201 216 231 Pree See page 252 
| 
| 122 137 152 167 182 | 202 217 232 Most usable and valuable 
123 138 153 168 183 | 203 218 233 data presented in interesting 
booklets, guides, catalogs 
1 : ; 
ae eee) aa and printed pieces. These 
125 140 155 170 185 | 205 220 235 are often illustrated by in- 
| 126 141 156 171 186 | 206 221 236 terpretive —— or 
> engineering drawings. 
- | in ow | eee "To get data pertinent to 
I? 128 158 173 188 | 208 223 238 specific problems, readers 
|3 129 144 159 174 189 | 209 224 239 may circle numbers and re- 
\s ceive literature for imme- 
E 130 160 175 190 210 225 240 diate study and use or for 
= 131 161 176 191 | 211 226 241 the engineering data file. 
| 3 132 162 177 192 | 212 227 242 
a. | is 133 148 163 178 193 | 213 228 243 
;o > hom 
is | S | 1a 134 164 179 194 | 214 229 244 
| > | \s 
= = i|& i 135 165 180 195 | 215 230 245 
& ~ Vv ir ia 





ee 


Cards will be processed by publisher 
if received by September |, 1957 


Service 


To request information from Ad vertising pages... 


Write in on card below the names of advertiser companies from 
whom you wish to receive further information on products or 
services advertised on pages you have noted. Please type or print 
your name and address. For publisher record purposes, be sure to 
indicate the principal product of your plant, division or department. 


Those cards which are properly and completely filled out as requested will be processed prometly 


VV 


Have advertisers indicated send more information 
(Place a check (y) alongside names 
if salesman is. to call) 


Reprints of 
Editorial Features 


ore See page 272 


Dept. or Div. 


Articles are chosen for re- 
printing if they are espe- 
cially significant or include 
data that lends itself to per- 
manent filing. 

Due to a heavier reader Advertiser 
demand than can be foreseen 
at time of original order it 
becomes mecessary to re- 
print some features several 
times. 

Tear sheets of non-reprint- 
ed features are available in 
limited number, and can be 
had by letterhead request. 


Advertiser 








Advertiser 


Principal Product Manufactured 





Advertiser 





Advertiser 


Individual 








Advertiser 


Advertised Products 
and Services 


Hundreds of manufactur- 
ers are using the pages of 
ELECTRICAL MANU- _ 
FACTURING, primarily to Adverts 
sell their products and serv- 
ices. | 

However, these ads not Advertiser 
only sell but they inform. 
Often these advertisements 
contain engineering data 
that can be put to practical 
use, or an advertiser may 
indicate he is qualified to 
help solve a_ particular 
problem. 


advertisers indicated send more information 
(Place a check (y) alongside names 


Dept. or Div. 


if salesman is to call) 





Advertiser 





Advertiser 





Advertiser 


Principal Product Manufactured 


Individual 


Advertiser 









Electrical 
Manufacturing 


FIRST CLASS 
PERMIT NO. 45 


SEC. 34.9,.P.L.&R. 
NEW YORK.N.Y. 





BUSINESS REPLY CARD 


No Postage Stamp Necessary if Mailed in the United States 





POSTAGE WILL BE PAID BY 


Electrical Manufacturing 


1250 Sixth Avenue 


NEW YORK 20, N. Y. 


FIRST CLASS 
PERMIT NO. 45 


SEC. 34.9. P.L.&R. 
NEW YORK.N.Y 





BUSINESS REPLY CARD 


No Postage Stamp Necessary if Mailed in the United States 





POSTAGE WILL BE PAID BY 


Electrical Manufacturing 


1250 Sixth Avenue 


NEW YORK 20,N Y. 





, Gader 





Inquiry 
Service 


- Want More 
Information? 


USE THESE CARDS 
TO GET eee 


Reprints of 
Feature Editorial 
Articles 


.More Detailed 


Information on 
New Components 
and materials 


Latest Catalogs 
and Bulletins 


More Information 
on any Advertiser’s 
Product or Service 





ANOTHER 


DRIVE REQUIREMENT 
MEETS ITS MASTER 


You look at a motor application in an ad, and 99 times out 
of a hundred first thing you say is, “But my problem’s dif- 
ferent.” Here, it’s 100 to one you'll be right. 


At the touch of a switch, unit rotates 
and indexes correct order to delivery 


position. It’s fast, accurate and multi- ; 
plies floor space efficiency. Power is a Point is the manufacturers of this fast, efficient and extremely 


4 HLP., 115/230 volt, 60 cycle, 1 phase ingenious dry cleaning storing mechanism told Master what they 

Master Right Angle Gearmotor. needed. Light, geared-down, steady power, full start, positive stop. 
And whenever the attendant in a progressive shop so equipped dials 
your pants, a Master Gearmotor delivers the goods. 


And Master can deliver the goods for you! Master components can 
be integrated in any combination to give you the right horsepower, 
right shaft speed, right mounting features, in a single, efficient 
compact unit. See Master for your drives! 


Motor Ratings... to 400 H.P. All phases, voltages, frequencies. 


Motor Types.....Squirrel cage, slip ring, synchronous, repul- 
sion-start induction, capacitor, direct current. 


Construction.....Open, enclosed, splash-proof, fan-cooled, ex- 
plosion-proof, special purpose. 


Speeds. Single-speed, multi-speed, and variable speed. 


Installatior Horizontal and vertical, with or without flanges 

Power Drive and other features. 

Features...........Electric brakes (2 types) —5 types of gear re- 
duction up to 432 to 1 ratio. Mechanical and 
electronic variable speed units—fluid drives 
—every type of mounting. 


MASTER ELECTRIC MOTORS 








1-T-E CIRCUIT BREAKER—KD (3,000 amp. rating) 
showing progressive assembly with Revere Copper 
and Aluminum Extrusions in place. I-T-E Circuit 
Breaker—KE is same type with 4,000 amp. rating. 


COPPER ALUMINUM 


for conductivity for economy 


REVERE COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 
Mills: Baltimore, Md.; Brooklyn, N. Y.; Chicago, Clinton 
and Joliet, lil.; Detroit, Mich.; Los Angeles and Riverside, 


Calif.; New Bedford, Mass.; Newport, Ark.; Rome, N.Y. 
Sales Offices in Principal Cities, Distributors Everywhere. 


—form a Money-Saving 
team in latest 


CIRCUE 


Revere T. A. Service an Important Factor 
in Ultimate Design of Parts 


The larger of the two extruded and drawn copper shapes 
shown at extreme left started out on the drawing board as two 
pieces. It was thought that a single shape of this size could 
not be made satisfactorily. At this point, I-T-E Engineers got 
together with Revere’s T. A. (Technical Advisory) Service and 
threshed things over. The final result is the one-piece extrusion 
shown and a reduction in machining time. 


Aluminum was selected for the other extrusion shown because 
I-T-E found that it cost less per pound of metal and had a 
higher strength ratio when compared to a casting. Also, space 
was a factor. In all, Revere supplies 5 copper and 2 aluminum 
extrusions for KD and KE type I-T-E Circuit Breakers. All 
were designed to fit specific requirements of I-T-E Engineers. 
Where it could be used satisfactorily, aluminum was applied 
because of economy, while current carrying members called 


for copper. 


This is still another example of Revere supplying the metal 
that will do the best job and with the greatest economy . . . 
be it aluminum, copper or any one of their alloys. So, with 
new things happening all the time in non-ferrous metals it can 
pay you to keep in close touch with Revere. 





